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WHEN WINTER “BEARS DOWN” 


Cold weather makes rails 
contract and slack back, but 


FAIR RAIL ANTI-CREEPERS 


meet the test, even though buried in 
snow and ice and frozen solidly into 
the road-bed. Vertical loads or pressure 
from either direction does not loosen 
their tremendous grip on the rail! 





CHICAGO THE PoM |. EO. NEW YORK 


asenAaiwrmrens oo 


One of America’s Famous Trains 


THE DIXIE FLYER 


THE NASHVILLE, CHATTANOOGA & ST. LOUIS RAILWA 


HE DIXIE FLYER, through train operati 
between Chicago and Jacksonville, Flori 





is seen here a few miles north of Chattanoog ; “oe 
Tennessee, as it runs through the Lookout Moun wt 
tain territory. In constant operation for many 
years, THE DIXIE FLYER operates over five line§ 
namely, the C& E I, L& N, NC& Sta] ar 

of Georgia and Atlantic Coast Line. sit ‘veg 


* £ 





cars are air-conditioned. Trac 
more important as train speeds im¢ 
vital to passenger comfort. For 10 
the need for track washers at Ee 
by HY-CROME Spring Washers 

cial purposes and to meet A. 






" ais <: £ 
vai 
Reliance: 


.* REActive Deflected THACKERAY HY-REACTION STANDARD HEAVY DUTY DOUBLE 


Jeets A. R. E. A. Spec. For track bolts For special use 


For general use For frogs—crossings 





For screw spike use 








EATON MANUFACTURING co. RELIANCE SPRING 


WASHER DIVISION, MASSILLON 
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MEETS MODERN 


HIGH SPEED 


REQUIREMENTS 


and complies 
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At Space 165 
National Railway 
Appliances Association 


Exhibit 


with A.R.E.A. STAN DARDS in every respect 


HE Lundie is the safe and economical Tie Plate for 

modern high speed schedules. By reason of its 
scientifically designed bottom, the Lundie Plate not 
only prevents the spreading of track and holds gauge, 
but minimizes tie destruction and saves maintenance 
expense in regauging and surfacing. The Lundie Plate 
has no tie destroying projections and does not cut a 


single tie fibre. It prevents slipping and relieves the 
thrust on the spikes. Lundie Plates are made with 
single or double shoulders to comply with A. R. E. A. 
specifications or can be furnished to meet your own 
specifications. Over 200,000,000 in service prove 
that Lundie Tie Plates reduce costs and improve track. 


THE LUNDIE ENGINEERING CORPORATION 


Tie Plates—Ardco Rail and Flange Lubricator 


19 West “50th St., New York 


TIE PLATE 
- 


59 E. Van Buren St., Chicago 


IE 
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Railway Engineering a Maintenance March, 1936 


How ONE RAILROAD 


In some locations it was necessary to space the laterals 20 to 30 ft. apart. 


Armco Perforated Pipe 
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—Chart showing excess maintenance cost per mile of soft, wet track. 


Dollars a Year 


ON TRACK MAINTENANCE 


‘T IS OF INTEREST to note,” says a recently published 

report of a major drainage undertaking, “that for 
the last three years, immediately following the most 
extensive drainage work, total expenditures for track 
laying and surfacing on the road have been only one- 
third of what they were in 1928 and 1929, a reduction 
of approximately $14,000,000 a year.” 

Some of this work consisted of cleaning out and 
widening ditches, but a large share of it was sub- 
drainage with Armco Perforated Pipe. Water pock- 
ets were drained, seepage water was intercepted and 
landslides were definitely stopped. 

Armco drainage engineers are always ready to 
work with your own staff in making such surveys 
as are necessary and recommending drainage meas- 
ures that will positively reduce maintenance costs. 
This is gladly done without obligation to you. So, if 
you are interested in the above report or any one of 
a number of jobs with similar results, just address 


our nearest office listed at the right. 


Cas} Iron 


Clay 





Street Grove! 


) grating 
Clay “ “4: i PR soos ‘ «t Catch basin located 
Very Wer’ (QUZTTAERRE TTI. |.» approx. 250° apar’. 


. --4"% 4 
Weter leveld nna ---- a oo oy fet l2’perforated pipe 


: we 
B perforated pipe’ &--! Basin for collecting 


lm pervious Cley silt 
Grave 
SS brs Clay Fa 
©e 6 < Cs ae@ / 4 
Clay OC : Z 
LR oR Efe concen » (7~O en Ditch 
Very wet 0 -. SAldilb. "2G P ; 


Woter level SB perforated pipe 


Impervious Cloy 


Typical water pocket conditions and 


method of draining with Armco Perforated Pipe 





INGOT IRON RAILWAY PRODUCTS CO. 
Middletown, Ohio e Berkeley, California 
(Member of the Armco Culvert Mfrs. Assn.) 
Philadelphia ¢ St. Louis ¢ Salt Lake City ¢ Los Angeles ¢ 
Minneapolis ¢ Houston ¢ Portland « Atlanta ¢ Denver 
¢ Chicago ¢ Dallas ¢ El Paso * Spokane ¢ Cleveland ¢ 
Pueblo ¢ Sidney * Richmond 


Reduces Maintenance Costs 





118 Railway Engineering «a Maintenance 125 


“HIGHEST BEAM STRENGTH COMPARED T0 WEIGHT” 


“CL BILING 





CARNEGIE - ILLINOIS 


















COMPARE THESE 
SPECIFICATIONS 


SPR wccemsevensanetes 16.77 sq. ins. 
Driving Distance ..........18.0 ins. 
Weight per lineal foot 


OPE... ..<0s0520080 STIRS 
Weight per square foot 

|| Ceram. FCC |. s 
Moment of Inertia... .. 422.1 ins.‘ 


Section Modulus per pile 70.2 ins.’ 
Section Modulus per 

















lineal foot of wall .... 46.8 ins.* 





NEW DESIGN INTERLOCK FACILI. 

TATES DRIVING, INSURES WATER 

TIGHTNESS, PRESERVES 
ALIGNMENT 


In this improved ball-and-socket 
interlock, a triangular shaped ball 
with metal balanced both on ball 
and socket ends introduces a double 
locking feature which gives max- 
imum water tightness, reduces ten- 
dency of piling to creep and twist 
in driving, minimizes swing in the 
interlock, permanently preserves 
alignment. 

Further, the concentration of metal 
in the triangular-shaped ball greatly 
reinforces ball against curling dur- 
ing hard driving and facilitates the 
use of long sections in hard bottoms. 


INTERLOCK WELDING 
UNNECESSARY 


Interlocks are located where lon- 
gitudinal shear is zero—the section 
modulus of the single uninterlocked 
‘sae be is thus the same as when inter- 

cked. No welding of interlocks is 
necessary to prevent slippage due to 
longitudinal shear. 


RUGGED TO RESIST 
BATTERING 


Note the heavy concentrations of 
metal at the four exposed points. 
They stiffen the pile against batter- 
ing, make it especially suitable for 
deep water structures. 






























DIRECTION OF DRIVING 






cA new, more economical construction 


for long spans and heavy lateral loads 


N introducing MZ-38—the first “Z” 

Piling to be rolled in this country— 
Carnegie-Illinois Steel Corporation of- 
fers you a Steel Sheet Piling having the 
highest beam strength for its weight 
developed to date. Two-and-a-half times 
as efficient as any sections produced in 
America. Considerably more efficient 
than “Z” sections produced else- 
where. 

Consider these figures: —MZ-38 has 
section modulus per lineal foot of wall 
of 46.8 inches — yet weighs only 38 
pounds per square foot of wall — 57 


CARNEGIE-ILLINOIS STEEL 
Pittsburgh... 


pounds per lineal foot of pile. The 
reasons are obvious why MZ-38 will 
assure particularly economical ‘con- 
struction for wharves, piers, bulkheads, 
docks, sea-walls, canal locks and sim- 
ilar structures retaining heavy lateral 
loads over long spans. 

A sixteen-page addition to our Piling 
Catalog fully describing these new “Z” 
Piling sections, is now in the mails. 
Be sure you get a copy. Our engineers 
are always ready to cooperate with you 
and will gladly furnish any additional 
information you may require. 


CORPORATION 


Chicago 


Pacific Coast Distributors: Columbia Steel Company, San Francisco 
Export Distributors: United States Steel Products Co., New York 
United States Steel Corporation Subsidiaries 


UNITED STATES STEEL 











ONE TO TWO-MAN 














| 





INSPECTION CAR 





This light car has a record of 
economy performance on many 
jobs ranging from inspection to 
the lighter end of section work. 
A sturdy white oak frame gives 
it great light-weight strength 
and cushioned riding comfort 
with safe room for bulky loads. 
The Fairmont 5-8 H.P. Engine 
delivers ample and dependable 
power with a liberal margin for 
the emergencies that always 
arise in railroad work. Its adap- 
tability to so many jobs and its 
easy handling by one man 
combined with its low operat- 
ing cost are all reflected in its 
popularity. 











































This steel frame car seats seven 
to eight men and has features or 
power and strength that qualify 
it for heavy B & B or extra gang 
work. Its 8-13 H.P. engine has 
proved through years of service 
that it delivers the surplus power 
needed in a car like this and the 
addition of a two-speed geaf 
practically doubles the draw 
bar pull for starting and hauling 
heavy loads. The durability of 
the steel frame has been proved 
through years of service and 
performance has shown that 
this car has both the power and 
stamina to pull 17,500 Ibs. of 
loaded trailers at 15 miles per 
hour on level track. It is 
designed for comfort and safety 
and rides like a pullman. 






























| 
ONE TO TWO-MAN INSPECTION CAR—ALUMINUM 


Aluminum alloy frame and 89 
aluminum parts give this M9 the 
lightweight construction (a lift of 
only 85 lbs.) so necessary to easy 
one-man handling; they give it the 
strength for long and continuous hard 
service, and they give it flexibility 
that absorbs shock and vibration for 
a new degree of riding comfort. Its 
power plant is the famous economi- 
cal Fairmont 5-8 H.P. Engine, noted 
for its even flow of power at all 
speeds .. . also for its dependable 
surplus to take care of peak loads, 
steep grades, and tough going. The 
M9 has built its own reputation for 
two-way economy—low operating 
cost and low maintenance cost. 





































ON THE JOB 
COUNTS 
























This car has an outstanding record of 
performance and is now presented 
with an outstanding improvement— 
a frame of aluminum alloy and 89 
aluminum parts, reducing its lift to 
90 Ibs. Otherwise it is the same 
husky Inspection car that railroad 
men have known for 14 years. There 
has been no sacrifice in rugged dura- 
bility and it is spring mounted to 
make it the smoothest riding inspec- 
tion car in the field. The fact that the 
'M19 is equipped with the same 
Fairmont 5-8 H.P. Engine that 
powers five other Fairmont cars is 
sufficient guarantee of dependable 
economical performance. 













ONE TO FOUR-MAN | 
INSPECTION CAR — ALUMINUM 
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LIGHT SECTION CAR—ALUMINUM 





Aluminum construction furnishes the 
combination of super strength and 
lightness of weight that qualifies this 
car for every job from one-man 
patrol to light section work carrying 
6 men and equipment. This flexi- 
bility of service saves investment in 
extra equipment and even that ser- 
vice may be extended to the heavy 
duty field by the addition of a 2- 
speed gear for extra pulling power. 
The aluminum alloy frame and 70 
aluminum parts give the M14 a lift 
of only 90 Ibs. Here again surplus 
power is supplied by the Fairmont 5-8 
H.P. Engine which has established 
its record for economical and de- 
pendable year-round performance. 
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This is a lightweight car developed 
to meet the preference for steel frame 
construction. The lift is held to 140 
lbs. so that it has the lightness of 
weight for one-man handling and 
the rugged strength for section work. 
There is economy in this car from its 
ability to handle a wide variety of 
jobs and there is operating economy 
in its flexible power plant—the same 
Fairmont 5-8 H.P. Engine used on 
five other Fairmont cars, adding to 
the advantage of all around operat- 
ing economy the further saving of 
smaller stock requirements for re- 
placements through interchange- 
ability of parts. 


SAS A SPARE ABATE ES 














ONE TO SIX-MAN 
SECTION CAR 














A 4-cylinder 33 H.P. industrial 
type engine, in conjunction 
with a four-speed transmission, 
equips the A5 for heavy duty 
service usually handled by cars 
of greater weight. The roomy 
well designed body of white 
oak is mounted on a rugged 
structural steel frame, holding 
the weight to 1,700 Ibs. for 
easy handling. 


There is also the A3 B & Band 
Extra Gang Car with power and 
lightweight strength that fits it 
into every gang job—power 
and stamina for hauling a full 
gang of 60 men on trailers; yet 
light enough to be easily set off 
or on track by three men. A 15 
H.P. four-cylinder engine and 
4-speed transmission furnishes 
power with a surplus. 
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Fairmont has designed this car 
for heavy duty service, hauling 
heavy trailers, discing and bal- 
last dressing .. . the kind of jobs 
where maximum drawbar pull 
must be continuous and de- 
pendable. It may be equipped 
with a Ford Model B or V8 
engine, with a heavy duty trans- 
mission, 3 speeds in either direc- 
tion for convenient movement 
of the car without turning on 
tracks. The structural steel frame 
embodies new methods of 
spring suspension (the same 
method as used most success- 
fully on the Fairmont line of 
coaches). Large and ample 
tool tray space is available. 
This is truly an ideal heavy 
duty car with both power and 
durability. 
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GANG CARS 


ON THE JOB 
COUNTS 
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COMBINED FUSION AND BUTT WELD 
OF RAIL-HEADS MAKING CONTINUOUS 
RUNNING SURFACE OF RAIL STEEL 


FUSION WELD OF 
WEBS WITH COLLAR 
OF THERMIT STEEL 


FALSE LIP OF THERMIT 
STEEL JOINING BASES 


THERMIT-WELDED COMPROMISE 
JOINT BETWEEN TEE-RAILS OF 
DIFFERENT SECTION 





Design por 


Compromise joints made by Thermit Welding 
together two rails of different section are per- 
manent and require no maintenance. Thousands 
of such joints are now in service and are prov- 
ing satisfactory in every respect. 

These joints cannot cup because the heads of 
the two rails are formed into one with no gap 
for wheels to pound; no rail ends to batter. There 
are no plates to cause trouble, no nuts to require 


frequent tightening. Once installed, a Thermit 


A TROUBLE-FREE COMPROMISE JOINT 


compromise weld can be forgotten completely. 

And, Thermit compromise welds can be put in 
at less cost than ordinary compromise joints. 
Like frogs and other special track work fabri- 
cated by Thermit Welding, they can be made 
at the maintenance-of-way shop by your own 
men. Any two types of rail can be joined—there 
are no limitations. Write and ask to have our 
nearest representative drop in and give you the 


details. No obligation, of course. 


THERMIT R&C WELDING 


METAL & THERMIT CORPORATION, 120 BROADWAY, NEW YORK, N.Y. 


ALBANY .- 


CHICAGO - PITTSBURGH 


SO. SAN FRANCISCO TORONTO 
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DEPENDABLE 


HIGH SPEED PERFORMANCE 


Burlington 
Route 


in QUINCY 
COMPRESSORS 


Irrespective of the bearing service factors involved in your equipment — 
speed, load, alignment preservation or a combination of all three, Timken 


Bearings will give you dependable, low cost performance. 


For example, the Quincy Model WW-64 Water Cooled Duplex Compressors 
installed in this modern Diesel-electric locomotive are subject to continuous 


operation at 1000 R.P.M. 


This is considered unusually high speed for reciprocating compressors, but 
with the crank shafts mounted on Timken Bearings, friction is foiled and 


smooth, dependable performance assured. 


In addition the crank shafts are protected against radial-thrust loads and 
held in correct alignment constantly—with resulting extension of compressor 


life and reduction of maintenance cost. It pays to specify Timken-equipped. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN “i? BEARINGS 





DECREASE 
INCREASE 


@ MAKE CURVES LIKE TANGENTS 


In Safety—In Maintenance Economy 


Hazards. 


Meco Lubricators are actuated by the 
wheel treads, not by the flanges, and 
therefore lubricate just as positively 
and uniformly on wheels with worn 
or sharp flanges as on new wheels. 


Practical design, rugged construction 
and positive, uniform service under 


MECO RAIL AND FLANGE LUBRICATORS 


Rugged uni- 


No drilling necessary. 
to rail. 


versal clamps fasten MECO 


Graphite Paste Lubricants function 
satisfactorily the year round. 


Lubricant equally distributed around 
entire circumference of Wheel 
Flange. 


Lubricant Distributing Bars are ad- 
justable to suit various conditions of 
rail and train service. 


Maintenance Labor, Rail and Tie Renewals, Wheel Flange Wear, 
Curve Friction, Train Resistance, Fuel Consumption, Derailment 


Safety, Rail and Tie Life, Allowable Train Speeds, Tonnage Ratings, 
Locomotive and Car Wheel Life. 


millions of wheel contacts, enable us 
to guarantee that Meco Lubricators 
will work satisfactorily under all 
roadbed, track, traffic, temperature 
and climatic conditions. Let our 
experts analyze your curve territory 
and show what Meco Lubrication will 
save you. 


Small volume of lubricant on dis- 
charge side of pump prevents waste- 
ful ‘‘surging”’ of lubricant after train 
has passed. 


Lubricant easily replenished. Closed 


container insures protection from 
rain or foreign material. 


Tread operated pumping mechan- 
ism, easily adjustable. 


Rugged construction throughout. 


Over 2300 of our Rail and Flange Lubricators have been installed on more 
than 95 railroads, and more than 1800 of these are of the Meco design. 


Pioneers in the Development of Rail and Flange Lubricators 


MAINTENANCE EQUIPMENT CO 


Railway Exchange Bldg. 
CHICAGO 
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Where geological formation supplies 
water, use — 





a ~* REG.US.PAT.OFF. gs 


<fONCAN> 


gP™ copper Mege™ 
emo: LYB-DEN-UM ~ 


IRON 
CORRUGATED PIPE 





Oftentimes in the construction of a roadbed in a cut, exca- 
vation is made into or through a water bearing stratum. 
This condition has the serious result of water constantly 


seeping into the roadbed. 


This seepage is often quite constant, and coupled with the 
ditch seepage of direct rainfall water, the track is placed in 
a dangerous state of unstability. With such a soft roadbed, 
one rail may be alternately higher and lower than the 
opposite rail, so that traffic passing over this section will 
roll and pitch most disconcertingly. Ties are also badly 


damaged due to water soaking and to constant abrasion 





against the ballast upon the application of loads. 


The answer to this is found in Toncan Iron Perforated 
Drains and Culverts installed as indicated in the drawing—perforated drains through the water 
collection areas at right angles to the track at required intervals, connected to culvert mains parallel 


to the track carrying the water away to safety. 


But why Toncan Iron? Because track drainage maintenance is expensive and only in Toncan Iron 
will be found the desired assurance of long life in service. This fact has been proved time and again 
where this modern alloy of refined iron, copper and molybdenum has been tested in direct comparison 
with culverts only slightly lower in first cost. It is then that the true value of this remarkable metal, 
ranking first in rust resistance among the ferrous alloys after the stainless irons and steels, becomes 


strikingly apparent. 


TONCAN CULVERT MANUFACTURERS’ ASSOCIATION 
REPUBLIC BUILDING CLEVELAND, OHIO 


TONCAN IRON—A PRODUCT OF THE REPUBLIC STEEL CORPORATION 
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Here’s your ticket to Lower Maintenance on the de luxe 
AIRCO Line — the direct route that gets you there in a 
hurry from any point in the domain of railway maintenance. 

You'll find the service and equipment on this line, 
unsurpassed, and you can count on the fullest coopera- 
tion from all hands in making your journey pleasant 
and profitable. 

You can obtain full information about the AIRCO Line 
to Lower Maintenance from any of AIRCO’S Offices 
DESTINATION c which are located in principal cities throughout the 

douxn MaimTouauce| country ... or from AIRCO’S Booths Nos. 181 and 182. 
el SS Sy, at the “Big Stopover”, the National Railway Appliances 
—— we AIRCO WE DIVISION; Association Exhibition, Coliseum, Chicago... All aboard!! 

MING hee 


AIR REDUCTION 


fewer SALES COMPANY 


General Offices: 60 East 42nd St. 
NEW YORK CITY 
















THE ARCO LINE 


A\RCOWELDING DIVISION 
Jo PIPE WELDING 
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Wn RAMONE WAU 


AA Samosa i 
A NATION-WIDE WELDING and CUTTING SUPPLY SERVICE 






DISTRICT OFFICES and DISTRIBUTING STATIONS in PRINCIPAL CITIES 
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NET OPERATING 
INCOME 
IN MILLIONS 
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In the first seven months of 1935, net rail- 
way operating income declined $44,644,- 
235. 

Yet in the last four months of last year, 
it was /arger than in the last third of any 
year since 1930—a gain of $74,000,000 
over 1934. 

And freight loadings are still running at 
the highest level for five years—nearly 10 
per cent larger than a year ago, while all 
indications point to continued acceleration 
throughout the year. 

Increased earnings lead to increased buy- 
ing. Enlarged maintenance programs are 


now in the making. 
Already, the roads have ordered 475,000 


tons of rail since October |—three times as 
much as in the same period last year. Other 
materials and equipment are being requi- 
sitioned in increasing quantities. 

Are you organizing to secure your share 
of this business? Are you presenting the 
story of your products to the men who are 
determining which work shall be undertaken 
this year? 

Are you including in your sales program a 
schedule in Railway Engineering and Main- 
tenance that will keep your products 
throughout 1936 before those railway offi- 
cers who will prepare and carry out these 
programs and select the materials and 
equipment therefor? 


March, 


1936 
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OXWELDING 


IN OR OUT OF TRACK—Frogs and switch points can be oxwelded in track or where changing-out is possible 
can be brought to a central shop for building up. Either method is effective when done under Oxweld procedures. 


@ Modern high speed train service inflicts severe 
penalties on switch points and frogs. Wear is 
rapid, yet safety standards demand that these vital 
portions of track be kept at a high degree of oper- 
ating efficiency. To meet these new conditions, 
many of the leading railroads have turned to 
oxwelding as a ready means of restoring worn 
switch points and frogs at relatively small cost. 

Oxwelding makes worn switch points and frogs 
equal to new, enables them to withstand better 
the wear of heavy traffic. Upkeep costs are low- 
ered. The roads requirements of new replace- 
ment units are substantially reduced by this 


simple, easy and economical method of repair. 

The Oxweld Railroad Service Company has 
developed low cost methods and techniques of 
making switch point and frog repairs and extends 
the fullest cooperation to its railroad clients in 
organizing this work, in or out of track. The 
majority of Class I railroads have been Oxweld 


clients for nearly a quarter of a century. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC) 


NEW YORK: 
Carbide and Carbon Bidg. 


CHICAGO: 
Carbide and Carbon Bidg. 
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A New Welding Service 























MAN has an idea and patents it. Then Y EARS ago we had an idea . . . and patented it. 
he devotes years to making the idea It was a simple idea . . . a method of welding 
work. What he learns from experience in manganese steel. We had to learn a LOT about 
sapling te Aden ie elton of CRRITER railroading . . . about welding = grinding equip- 
pede ; : ment .. . about the causes for failure of manganese 
VALUE than the idea itself. track units before our idea was worth much. 


HE idea hasn’t changed. But... each year the 

Morrison Metalweld Process has improved. Our 
chief asset today is NOT our patent but the fact that 
no one else could possibly know as much as we know 
about welding manganese track units. 


E OFFER ... to railroads who weld with their 
own forces . . . the Morrison Metalweld Service 
which consists of the following 


© Free consultation & advice on proposed work 
Inspection service by Morrison experts 
Experienced instructors to assist your men 

The right to use the patented Morrison Metal- 
weld Process 

A complete manual of instructions for recondi- 
tioning procedure 


Write us for detailed information 


MORRISON 


RAILWAY SUPPLY corr 
CHICAGO BUFFALO 








| 





At the N.R.A.A. Exhibit . . . Space No. 87 























....-for Railroads that 
Contract for Manganese Welding Repairs 


Morrison has established territorial licensees at strategic points working within 100 miles of 
their headquarters to eliminate excessive moving. These licensees are specially trained, experi- 
enced operators . . . working with equipment and supplies designed to give efficient quality pro- 
duction. Because Morrison devotes considerable time and effort to research for superior products 
and better equipment Morrison supervised licensees are prepared to give quality workmanship at 
the lowest cost . . . with a GUARANTEE from Morrison on every job performed. 


MORRISON METALWELD PROCESS, INC. 
CHICAGO New York City a a BUFFALO 


Washington, D.C. 
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POF TAMPER 


pag your track work further with this latest addi- 
tion of the I-R line of compressors for railroad track 
work. This handy light-weight Spottamper supplements 
the work of the larger compressors and is used for light 
re-surfacing and for picking up low spots and low joints 
in track. 
° It will operate 2 MT-I or 2 MT-2 Tie Tampers or 4 MT-3 
Tools It Will Operate Low Air-Consumption Tie Tampers. This easily-transported 
compressor can be used economically for general Pridge 
and building repairs, for paint spraying, white washing and 
for operating track oilers, in addition to the tools listed. 





This compressor is suitable for operating the following 
pneumatic tools: 


2—MT-! Tie Tampers; or 1—CC Paving Breaker; or 
er jew Tomoates or - Tl Gow Wood Borer: or 
_— ow Air-Consumption Tie Woo orer; or 
Tamper 4—16 Seali T 
ISP. 250 Gut" Spike Dri Driver; or cone “chipping ands Sealing Ham- SEE THIS SPOTTAMPER 
- or . . ° ° ° 
\—99-C Wrench: or 1—Pneumatic Digger: or and a full line of I-R railway pneumatic tools including the 
1—CCSC Motor for fone a on i—Metal Drill (1%4" capacity); or ° 
Special track fitting 166 Conerete Surfacing Machine; 4-tool railroad mounted compressor and the 8-tool Crawl- 
'—Grinder (size 1H or hy for grind- ° 
ing rail joints; or i— Jackhammer’? Rock Drill (small Air compressor— 
'—0" Bondi Sua: a: th ee — pA 
- onding Dri or rinder an ire Bru 
—B-12 “Safety-first” Air S or i—Medium Sand Blast Nozzle; or ve x 
IGA Riveting Mammers cr = S—Palat Sonny Mere. AT BOOTHS 1-2, and 19-20 AT THE COLISEUM 


N.R.A.A. Exhibit, Chicago, March 9th to i2th inclusive 
294-11 


11 BROADWAY, NEW YORK CITY 


Nb atel tye) IG -Rand © 








l 10:37 A. M. The small crane removes 
the old deck. Rails remain connected. 
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2 Big crane sets the 18-ft. half-slabs. 
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11:20 A. M. Only 43 minutes have elapsed 
from the time the removal of the deck began 
until track is blocked up on the slabs and 
the line is again ready for traffic. 






Small crane is ready with 
track ties and blocks 
as the last slab is sect. 


PRECAST CONCRETE 


TRESTLE DECK SLABS 


ALK about ease and speed . . . it took only 43 minutes to 
remove two old deck panels, set two 18-ft. panels of con- 
crete deck (4 precast half-slabs), and put track back in service. 


Just normal operation to this crew, which has placed as many 
as 6 panels in 8 hours on this single-track line, with only 114 
hours maximum period of free time. 


Much attention has been given to the fact that concrete trestles 
are fireproof, slow to depreciate and economical to maintain. 
To these familiar advantages add this one: concrete piles can 
be driven and deck slabs set with no more interference to traffic 


—and perhaps less—than in building any other type of trestle. 


As to first cost—a 3-pile concrete trestle, erected with proper 
equipment, crew and supervision, costs little more than less 
enduring construction. And where replacement must occur 
under adverse traffic conditions, concrete may easily be cheaper. 
Write for Concrete Information Sheet RB-1,‘‘Large Concrete 
Piles.’’ 


PORTLAND CEMENT ASSOCIATION 
Dept. A3-27, 33 West Grand Avenue, Chicago, Illinois 
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ARDCO Automatic Lubricator 





Insures Efficient Lubrication 
for a Minimum Cost 


HE economies of rail lubrication have been thoroughly proven. Main- 
tenance engineers searching for the most efficient and economical 
method will find their answer in the ARDCO Automatic Rail and Flange 


Lubricator. 


It is ruggedly designed and constructed. No pump is used—the opera- 
tion is positive, because the ARDCO is a forced feed lubricator. All 
operating parts are made from case hardened steel. The tank is made 
from non-corrosive metals. 

The ARDCO Lubricator is simple to install—easy to adjust and recharge. 
It distributes grease over long distances uniformly and effectively. 


Recent tests have proven that the ARDCO Lubricator not only prolongs 
the life of rail and wheel flanges but is also a factor in the prevention of 
derailments. 

Model on exhibition at Booth 165 N.R.A.A. Exhibit. 


ARDCO MANUFACTURING CO. 


1 NEWARK ST. 


HOBOKEN, N. J. 
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LOW FIRST COST 
LOW COST OPERATION CPACE 105 


Lome :) Role 4], [cee] Marv. Nee 


ONE MAN PORTABILITY NATIONAL 


- RAILWAY APPLIANCE 
Equally efficient for large or small gangs 


and for tamping, cribbing or breaking ice. SHOW 








BARCO MANUFACTURING COMPANY 
1805 W. Winnemac Avenue, Chicago, Illinois 


The Holden Co., Ltd. 
In Canada 


Montreal — Moncton — Toronto — Winnipeg — Vancouver 


UNIT TYTAMPERS 
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Save time and money 
. . get better track by 
putting these Nordberg 


alrelialiuileliscm ele e 
on the job 

































A new Track Wrench and a new Precision 
Rail Grinder are the latest additions to the 
Nordberg Line of Track Tools. One reduces 
w the expense of joint maintenance by keeping 
— ss a the bolts uniformly tight; the other by provid- 

! => ing smoother riding joints on welded rail and 
by removing mill tolerance. 





Then, there are the Utility and Surface 
Grinders, one an all-purpose tool for slotting 
rail ends, switch maintenance, etc., the other 
for heavy duty grinding. 


When laying rail, the Adzing Machine and 
Spike Puller are necessary for speed and low 
cost rail laying. On ballasting and surfacing 
work, the Power Jack speeds up operations. 
Each of these machines has an essential part 
to play on every track maintenance and better- 
ment program. 


At The Show 


See this Nordberg Line of Maintenance Tools on 

display at the National Railway Appliances Ex- 

position, Coliseum, Chicago, March 9 to 12, 
inclusive. 





NORDBERG MFG. CO. 
MILWAUKEE, WIS. 
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No. 87 of a series 


Railway 
Engineering a Maintenance 


SIMMONS-BOARDMAN PUBLISHING COMPANY 


108 West AvDAmMs Sr. 
CHICAGO, ILL. 


Subject: DEVELOPING MARKETS 


FEBRUARY 27, 1936 
Dear Reader: 


Have you ever thought of the service that a publication like Railway 
Engineering and Maintenance renders its industry by creating markets 
for new products or new materials? Take our March issue as an illustra- 
tion. For 18 years we have devoted this issue to the presentation of 
information regarding new devices and equipment designed to take drud- 
gery out of maintenance work and regarding the more efficient use of 
this equipment. Supplementing as this does the consideration of this 
subject in our other issues from month to month, it serves to keep be- 
fore maintenance officers the newer aids that are being developed for 
their use. 


It is more than a coincidence that work equipment has received its 
greatest recognition from the railways during the period when Railway 
Engineering and Maintenance has served you. It was in May, 1911, that 
the Maintenance of Way Section of the Railway Age first appeared—the 
predecessor of Railway Engineering and Maintenance. In that first 
issue we presented a survey of the experiences of the railways with 
section motor cars which were then termed "a comparatively recent de- 
velopment" concerning which there were “widely divergent views among 
railway men." At that time such devices as tie tampers, adzing ma- 
chines, rail laying cranes and bolt tighteners were unknown. 


In the quarter century that has intervened, we have presented, month 
after month, experiences of individual railways with new tools or with 
new uses of old tools. Through constant focusing of the spotlight on 
these developments, the adoption of work equipment has been hastened. 
Through this publicity we have, I believe, contributed to the economy 
with which the railways have conducted their work. At the same time, 
we have aided in building for manufacturers of such equipment markets 
which aggregate millions of dollars annually. 


Whether you are a railway man or a manufacturer of equipment for 
railway use, you have, I believe, profited from this service. What 
we are doing to promote the use of work equipment, we are endeavoring 
also to do in other maintenance activities and for other railway manu- 


facturers. 


Yours sincerely, 


ETH* JC Editor. 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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@ TRUE TEMPER Tapered Rail Joint Shims are supplied in gradua- 
tions of “hundredths” in seven different thickness combinations. 





Provides /RUE [TEMPER I/AILORED Fit for 
Each Individual Rail Section and Drilling 


@ Prolongs the Life of Rail and Fastenings 
@ Reduces Maintenance of Bolts and Joint Ties 
@ Improves Riding Quality of Track 


@ Eliminates inward bend of Bars due to worn 
fishing surfaces 





THE AMERICAN FORK & HOE COMPANY 


GENERAL OFFICES RAILWAY APPLIANCES DIVISION FACTORY 
CLEVELAND, OHIO NO. GIRARD, PA. 
DISTRICT OFFICES FOREIGN REPRESENTATIVES 
DAILY NEWS BLDG., CHICAGO, ILL. WONHAM, INC. 
44 WHITEHALL ST. 68-72 WINDSOR HOUSE 





113 CHAMBERS ST., NEW YORK, N. Y. NEW YORK, N. Y. VICTORIA STREET, LONDON, S. W.-1 
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NON-SHRINK 
VY 


builds LONGER LIFE AND GREATER 


DURABILITY into GUNNED 
MORTAR 


W 


Y 





Pier of a railroad bridge 
after only several years 
exposure. (Repaired with 
ordinary gunned mortar) 


Incipient shrinkage 
cracks (photomicrograph 
below) are the real cause 
of untimely disinte- 
gration. Moisture enters 
and failure begins! 














@ America’s leading railroads are saving time, money, 
and trouble. . with Embeco gunned mortars! Fast, eco- 
nomical and permanent, an Embeco gunned mortar job 
once done needs no re-doing! e Embeco is a specially 
prepared aggregate mixed with sand and cement to 
produce a NON-SHRINKING, perfect-bonding mortar 
highly resistant to attack by weathering. Ordinary mor- 
tars become crazed with small, often invisible shrink- 
age cracks during the process of setting. These cracks, 






... Write now for this 
interesting, factual book 


permitting moisture to enter, become larger under —o¢ Embeco pictorial 
the disruptive force of freezing and thawing, actually spudtteations! 
inviting disintegration. Embeco builds into gunned by 


mortar a density never before attainable ..a durability 





long desired by engineers throughout the nation! 
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Knife-blade switch points chip and break down ‘ 
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Samson Switch Points Last Five Times Longer 
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Samson switch points give full wear value; they do not fail from breaking down 7 
th 
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Dependability 


Railways Prove Superiority 


DURING the 30 days from January 20 to February 19, 
the middle west experienced the most severe weather 
conditions in its history. Not only did the temperature 
fall to extreme low levels repeatedly, but the cold was 
long continued. Accompanied by one snowfall after 
another, these conditions caused acute distress in many 
communities. They placed responsibilities of heroic 
proportions on all transportation agencies. It is inter- 
esting to note how these agencies met this emergency. 

Take the waterways, to which so much attention has 
been given and for which so much money has been ex- 
pended of late. Frozen over from bank to bank, they 
were unable to render any service when service was 
most needed. They were utterly valueless in this emer- 
gency as they are in any crisis during the winter months. 

Scarcely less helpless were the airlines. Serving only 
the major metropolitan centers at best, to the exclusion 
of the far larger number of smaller cities and towns, 
they are in no way heavy tonnage carriers. Even in 
their limited service, however, their performance was 
most irregular and schedules were abandoned day after 
day. For dependability, their rating was also low. 


The Highways 


And on the highways demoralization of service was 
complete. With drifts 15 and 20 ft. deep, buses and 
trucks abandoned all attempts to provide service. Towns 
that had come to depend on highway operators for their 
transportation, suddenly found themselves completely 
isolated for weeks. In many of these communities, 
where railway lines had been taken up, suffering became 
acute. Even in towns served by the railways, many 
sources of supply of essential commodities had been 
broken up by highway competition. Especially in coal 
distribution, towns that had secured their supplies 
through small truckers hauling from nearby mines, 
found when this emergency arose that they were not 
only cut off from their source of supply but no longer 
had local coal merchants familiar with the routine of 
ordering and distributing coal from rail mines. Nor 
were these mines themselves prepared to take on this 
additional business. 

As for the railways, faced with the most severe handi- 
caps to operation in their history, they continued to ren- 
der service. Their record, in the face of the greatest 


obstacles and the most trying conditions under which 
men could work, is one of great achievement. As told 
by the Burlington, one of the roads hardest hit, in an 
advertisement appearing in papers along its lines on 
February 24, “with one exception, no freight train was 
cancelled on any of the Burlington primary lines. As 
to all of the main lines, only one through train was can- 
celled (two trips) on the entire system, with four other 
trains operating on that particular run. Trains some- 
times ran late—yes. If not on time, the lateness was 
usually a matter of minutes, although admittedly some- 
times it was hours. But with the single exception men- 
tioned, we gave service, freight and passenger, over all 
primary lines, westbound and eastbound, every day 
throughout the thick of it. 

“As the sub-zero weather continued, and grew worse, 
the case resolved itself into a struggle to move passen- 
gers, food, fuel. The Burlington had what it takes to 
move them. It had the men and the machine; the big 
rotary snow plows to clear the tracks; the motive power 
and the cars.” 


A Great Task 


This period placed a great task on railway men, and 
especially on those in the maintenance of way depart- 
ment, upon whom rested the responsibility for opening 
the lines for trains and for keeping these lines open, and 
these men rose to the emergency in a way that reflects 
great credit on them. In extreme cold, with faces cut 
by snow driven by high winds, and without protection 
of any kind, these men fought for long hours and, with 
a minimum of rest, returned again and again to the 
fight to keep lines open in order that communities might 
have food and fuel, in order that there might be no suf- 
fering among those who had long looked to the railways 
for this service—and also among those who had turned 
away from the railways of late years to the highways, 
only to find this newer agency of transportation failing 
in this emergency. 

Typical of the devotion to duty displayed by mainten- 
ance officers throughout the stricken area was the action 
of a roadmaster who received orders to open a 20-mile 
branch line. When he received this order, the roadmaster 
was at one end of the line, while the available snow-fight- 
ing equipment was at the other end. With highways 
between the two points hopelessly blocked with snow, the 
roadmaster set out at 6 p. m. to walk the 20 miles. All 
night he trudged through the snow, stopping only once 
to thaw out and rest for an hour at a lunch stand. At 
7 o'clock the following morning, he reached his goal and 
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in spite of frost bitten hands and feet, proceeded, with- 
out rest, to recruit a snow-fighting gang of 65 men. 
This story of courageous personal sacrifice could be 
duplicated on every road in the snowbound area. It was 
characteristic of the manner in which maintenance of 
way men meet emergencies, whether they arise from 
blizzards, floods, dust storms, etc., in order that transpor- 
tation may not fail. The story of the battle waged by 
maintenance men throughout the storm stricken area 
forms an epic in the history of American transportation. 


Public Recognition 


That this record is not without public recognition is 
evidenced by the many comments in the daily press. 
Quoting from an editorial in the Chicago American for 
February 21, “The railroads have demonstrated that 
they can compete successfully. Cross-country automo- 
bile and truck movements have been crippled most of 
the time since the cold spell began; now and then they 
have been halted altogether. Blizzards at times have 
grounded the airplanes. But the trains keep shoving 
along, bucking the drifts, feeling their way through 
blinding storms, sometimes losing time, but getting there. 
The truly great achievement of the railroads in the cold 
spell has been keeping the population fed and warm. 
Under the most difficult conditions imaginable, the rail- 
ways have borne the added burden admirably.” 

Again, the Chicago Daily Drovers Journal, a paper 
serving the rural areas of the middle west, stated editor- 
ially on February 18 that “during the past month of 
unprecedented storms and cold, a good many people have 
had their eyes opened to their dependence on the rail- 
roads and have not failed to observe and to appreciate 
the heroic efforts made by railroad men to clear the 
tracks and move necessities. Men have worked for hours 
in sub-zero temperatures, facing winds that cut to the 
bone, in the almost hopeless task of shoveling “sugar” 
snow that refused to stay put. The people of the town 
that received a car of coal just as the local supply was 
exhausted do not need to be reminded of what they owe 
to the railroad men who, realizing their need, refused 
to quit when the wind threw the snow back in their faces 
and the frost bit deep. Even snow plows had to be dug 
out of the drifts by hard hand labor and in some cases, 
it was necessary to pass the snow from hand to hand 
up the sides of cuts. But the people must have coal; 
food must be moved to prevent starvation; animals en- 
route must be given any protection possible so that they 
will not freeze to death; and, finally, the trains must 
move, for it is the tradition of the rails.” 


An Achievement 


Yes, the railways have again demonstrated that in 
times of emergency they are the one dependable agency 
of transportation to which the public can turn—an 
agency with the means and the man power to meet crises 
and to meet them with its own forces and at its own 
expense without calling on public funds to reopen its 
lines of travel. 

This is a phase of railway service to which every 
employee can point with pride. It is a service which 
he should broadcast at every opportunity while the con- 
ditions are still fresh in mind. It should be brought 
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especially to the attention of those persons who are in- 
clined to turn, in fair weather, to other subsidized and 
less dependable competitors. 

In our last issue we urged railway employees to stress 
the safety of railway service. To this should now be 
added dependability. 


Work Equipment 


Economy of Operation May Be Impaired 


IN ANY consideration of the present status of work 
equipment and its potential economy, two factors stand 
out prominently. The first is that, with a few excep- 
tions, the railways have bought so little of this equip- 
ment during the last six years that for practical purposes 
it can be said that they stand today exactly where they 
did on January 1, 1930. The second factor is that, in 
the main, those units that they then possessed have been 
used so intensively during this six-year period that some 
of them have been worn out and dismantled, while many 
of those remaining are now at or near the end of their 
service life. For this reason, the first of the foregoing 
statements must be qualified by eliminating those units 
which have been discarded in the meantime. 

Other factors have also operated to affect the status of 
this equipment, such as the number of units available for 
the tasks they perform, the standard to which they have 
been maintained and the age of the individual units at 
the beginning of the depression period. That much of 
this equipment now in use is completely worn out or has 
reached the point where it can no longer be maintained 
economically, is confirmed by the statements of chief 
engineers and engineers maintenance of way on roads 
aggregating more than half of the operated mileage in 
the United States and Canada, which are given in detail 
on a following page. 

It is self evident that if a machine can no longer be 
maintained economically, its operation will be inefficient 
and, therefore, uneconomical, as compared to one that is 
in good condition. Furthermore, no proof is needed that 
if it cannot be operated with economy, money is being 
wasted every day it is kept in service. These are basic 
principles which should be applied to every unit now in 
service, and they should be graded accordingly. Aside 
from the question of the direct economy of maintenance 
and operation, one must also consider the hazards in- 
volved to the workmen in attendance. Obviously, no ma- 
chine which is at the end of its service life is as safe 
as it was when new. 

In addition to these considerations, no officer respon- 
sible for the operation of work equipment should be sat- 
isfied until he has compared his machines with the later 
models that are now available. If he does this he is quite 
likely to find that his equipment is afflicted as much with 
obsolescence as with wear and tear. Not a few officers 
who have made this comparison report that they have been 
surprised at the relative inefficiency and lack of economy 
of their present machines. 

Another article in this issue shows specifically that 
there is a dollar value in modern equipment, which can- 
not be ignored by the up-to-date maintenance officer. 
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Ample data of similar character are available for other 
types of equipment, enabling him to prove to his superior 
officers that they cannot afford, even in the face of pur- 
chasing difficulties, to allow him to continue the use of 
obsolete or worn-out machines when others are available 
which will quickly wipe out the investment through the 
savings which they can effect. The important thing is 
that he present his argument in convincing form. 


Adequate? 
How Well Should the Properties Be Maintained? 


THE state of maintenance of a property is a contro- 
versial subject, which necessarily leads to differences of 
opinion. In the search for basic information, the in- 
vestigator goes to the records of expenditures, with the 
comfortable feeling that if he interprets these correctly 
he should have no trouble in convincing others of the 
correctness of his conclusions. But such is often not 
the case; too much depends on the interpretation. 

For example, in an effort to arrive at a figure repre- 
senting the current accrued deficiency in the maintenance 
of the railways, one naturally turns to a comparison of 
their expenditures for maintenance during the depres- 
sion years with those of the years immediately preceding. 
But this procedure is criticized on the ground that the 
test period chosen was one of intensive improvement of 
the tracks and structures and for that reason included 
many charges that really were not maintenance at all, 
but resulted from the widespread effort to develop a 
better property. If this is so, the determination of 
deferred maintenance will not be correct if it does not 
make some deduction for the money spent for improve- 
ments. But what about the need for further improve- 
ments in the fixed properties of the railroads? Is it to 
be assumed that the railroads were finished in the fall 
of 1929, when the crash came? 

A bridge, a house, a dam, or even a fence must pos- 
sess certain attributes of strength and stability to main- 
tain its integrity ; otherwise it will fall down, or one or 
more of its parts will become broken. But a track can- 
not fall down because it is already down, and only cer- 
tain of its parts fail by breaking. This at once introduces 
two serious difficulties—it renders very difficult any sort 
of rational design for track such as is employed in pro- 
portioning the roof trusses of a building, and it elimi- 
nates any precise means of determining when a particu- 
lar standard of track construction is inadequate for the 
traffic it carries. 

Track of the conventional design cannot be classed 
as a permanent structure; in fact it is said of track that 
it is subject to progressive foundation failure from the 
day it is put in service. This position is borne out by 
the history of track construction, which is a story of 
repeated strengthening in an effort to keep pace with the 
ever-increasing weights of rolling stock until about 10 
years ago, when the trend toward heavier cars and loco- 
motives finally tapered off. But the strengthening of 
the track continued, because many railway engineers 
were convinced that heavier track would be cheaper 
because it would cost less to maintain. 
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However, regardless of these more or less theoretical 
considerations, the fact remains that tracks on most main 
lines of America were much stronger in 1929 than they 
were in 1920. But were they strong enough? Had the 
ultimate been reached in track construction? Or is 
there still room for further improvement, even though 
no general increase in the weight of rolling stock need 
be expected? If the end was reached in 1929, then we 
must assume that it was a most fortuitous circumstance 
that delayed the depression just long enough to permit 
the railroads to put their house in order. On the con- 
trary, it is much easier to support the position that the 
trend toward stronger track was retarded by financial 
considerations rather than because the job was completed. 

Stronger track does not necessarily mean heavier rail, 
although it is doubtful if the end in that direction has 
been reached, but beyond any question it means better 
fastenings and better track support. Whether the efforts 
to gain the latter end will be confined to better ballast 
and roadway construction, and all that that implies, or 
whether better support will mean something radically 
different, the fact remains that many things can be done 
to improve track. It is unthinkable that the day of im- 
provement in track has passed. This being so, it is fair 
to say that the deficiencies in the maintenance expendi- 
tures of the railroads are made up both of the inade- 
quacies of the outlay for what may be termed current 
repair and upkeep and of the curtailment of those activi- 
ties of past years that were making for an ever stronger 
and more permanent construction. While the former 
have a more direct bearing on the safety of rail trans- 
portation, the latter are just as important when it comes 
to the effectiveness and ultimate economy of operation. 


Selling 
Why It Is Not Always a Pleasant Job 


IT was not without some misgivings that we invited sev- 
eral railway officers, a year ago, to put down on paper 
what they thought about supply salesmen. Few articles 
in Railway Engineering and Maintenance have aroused 
more interest and comment than the contributions of 
these men. Several railway supply companies requested 
additional copies of the magazine, in order that their 
salesmen might read this critique of their craft. 

The other side of this picture is presented in the series 
of short articles beginninfg on page 164 of this issue, in 
which seven supply men tell why their work is not al- 
ways as pleasant as it might be. From a practical stand- 
point, the articles last year told how the practices of the 
salesmen interfered with the work of railway officers ; the 
articles in this issue tell how the practices of railway men 
in their relations with salesmen result in increased costs 
of sales and, therefore, in higher prices for what the 
railroads must buy. 

In each series, the contributors made it plain that they 
were describing the exceptions—the horrible examples— 
and not men who are typical of the groups as a whole. 
But even if this be true, there is a lesson in these articles 
for the man who has not, normally, been guilty of the 
objectionable practices cited. 

















TO WHAT extent have expenditures 
for maintenance of way and struc- 
tures been inadequate since the advent 
of the depression? During the last 
six years the Class I railways spent 
$2,660,000,000 for this purpose; they 
should have spent in the neighborhood 
of $3,700,000,000. In other words, 
their outlay for maintenance of way 
and structures was deficient to the 
extent of about $100,000,000 in 1931, 
and an average of about $240,000,000 
in each of the following years. 

The estimate on which these fig- 
ures is based is a conservative one. It 
takes into account the effect of the 
decline in operating charges on ac- 
count of the almost complete cessation 
of additions and betterments work 
during the depression ; it assumes that 
40 per cent of the maintenance ex- 
penditures are influenced by traffic 
(33 1/3 per cent is the commonly ac- 
cepted figure) ; and that the expendi- 
tures of the last six years were 20 per 
cent more effective than those of the 
predepression period by reason of re- 
duced prices, lower wages and in- 
creased efficiency of labor. 


Two Factors 


It may be argued that these figures 
included the cost of work that was 
left undone, such as weed-mowing, 
general policing, and similar items. 
But opposed to such items are those 
in which failure to do the work in 
proper season, for example, painting, 
results in accelerated deterioration 
that leads to greater expenditures 
when the job is finally done. 

Attention has been directed also to 
the justification of a lower standard 
of maintenance on branch lines on 
which traffic has greatly diminished 
since 1929, but this condition is offset 
by the higher standard of maintenance 
demanded on important main lines by 
reason of the general stepping up of 
train speeds as well as the inaugura- 
tion of streamliner and other super- 





speed services. However, in taking 
into account these and the many other 
factors that have a bearing on the 
extent of deferred maintenance, it is 
necessary to keep in mind that the 
railways entered the depression in the 
best physical condition in their his- 
tory. Because of this fact and the 





Expenditures during the last five 
years have failed by a billion 
dollars to make good the ravages 
of wear and weather. The trend 
of train accidents due to inade- 
quate maintenance of tracks and 
structures points to the need of 
more intensive upkeep. Expanded 
programs will require the acquisi- 
tion of new equipment and ap- 
pliances. 





marked decline in traffic, the results 
of neglect were not immediately ap- 
parent, but once started they devel- 
oped at an accelerating rate. 

What is the present status of tie 
renewals, the outlay for which now 
represents approximately 14 per cent 
of the total expenditures for main- 
tenance of way and structures? As 
shown in the chart on the next page, 
renewals on Class I railroads declined 
from 86,829,307 ties in 1920 to 74,- 
679,375 ties in 1929, a conclusive 
demonstration of the increasing bene- 
fits derived by the railroads from the 
use of treated ties, larger tie plates 
and other measures designed to in- 
crease tie life in track. However, as 
is also clearly indicated on the chart, 
the decline in tie renewals since 1929 
has been much greater than can be 
justified on any assumption regarding 
the influence on average tie life of 
better preservative treatment and the 
decline in traffic. 

The probable requirements in the 
years 1930 to 1935, inclusive, based 





on the downward trend of renewals 
from 1920 to 1929, inclusive, and as- 
suming that 30 per cent of the renew- 
als are influenced by the volume of 
traffic, are indicated by the dotted line 
on the chart. Therefore, the spread 
between this dotted line and the full 
line (indicating actual renewals) af- 
fords a measure of the deficiencies in 
replacements during the depression 
period and indicates an accrued defi- 
ciency at the end of 1935 of more 
than 100 million ties. 

The significance of this figure can 
be demonstrated more effectively by 
considering renewals in terms of the 
average per mile of track maintained. 
Thus, between 1925 and 1929, the re- 
newals per mile ranged from 223 to 
236 ties, while from 1932 to 1935, 
inclusive, they averaged only 118 ties. 
To absorb the deficiency in renewals, 
it would be necessary to renew about 
93 million ties in each of the next 
three years, or about 265 ties per mile 
of track maintained. 


Rail Renewals 


It is generally conceded that rail 
renewals are directly proportional to 
the volume of traffic. However, as 
shown in the accompanying chart, the 
renewals during the last five years 
have declined to a much greater ex- 
tent than the volume of traffic, as 
measured by the gross ton-miles. Ob- 
viously some weight must be given to 
the influence of practices adopted by 
the railroads that have resulted in 
greater service life of rail. The effect 
of this influence is evident in the de- 
cline in rail renewals during the period 
from 1923 to 1929, when the volume 
of traffic was markedly uniform. 
However, even after making due al- 
lowance for this trend and also for the 
decline in traffic, the evident renewal 
requirements so far exceed the ton- 
nage actually laid in replacements dur- 
ing the depression years as to indicate 
a deficiency of more than three million 
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tons for the Class I railroads at the 
end of 1935. 

Any study of rail renewals is in- 
complete which does not take into ac- 
count the influence of the trend to- 
ward heavier sections, for the volume 
of the tonnage of new rail laid is nec- 
essarily affected by the relation of the 
weight of new rail laid to the weight 
of the released rail. The net effect of 
changes in weights of rail is indicated 
by the mileage of track laid with vari- 
ous weights of rail. This is clearly 








Increases (or Decreases) in the Miles of 
Main Tracks Laid With Heavy Rails 
(Class I Railroads) 

Rails Weighing Rails Weighing 
100 to 104 Ib. 





Maintenance? 


A study of the deficiencies in 
the upkeep of the properties 
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Expenditures for Maintenance of Way and Structures, Class I Railways 


(Thousands) 
Average, 
1925-1929 
(Inclusive) 1930 1931 1932 1933 1934 

Superintendence wee $ 57,262 $ 57,198 $ 49,324 $ 36,552 $ 31,921 $ 33,347 
Roadway Maintenance 83,698 €4,794 48,575 32,042 30,026 30,714 
‘, {ae peste 2,608 2,087 1,774 1,466 933 1,051 
Bridges, Culverts, etc. 43,471 37,612 28,123 19,434 17,627 20,139 
IIT dctsccatsesinhicnsiccécinceieteed 114,859 91,224 72,651 50,294 43,543 50,748 
URSES Ee 47,402 34,639 25,960 13,762 14,324 15,418 
Other Track Materials . 48,354 36,296 26,505 15,726 15,362 18,694 
| ae . 19,379 13,262 8,601 4,969 5,814 7,538 
Track Laying and Surfacing .. 211,067 172,136 131,274 83,407 77,025 85,641 
Fences and Snow Sheds .... 5,831 4,494 3,119 2,135 2,047 2,412 
Crossings and Signs . 13,115 12,632 9,656 6,468 5,969 7,293 
es 79,000 63,836 42,539 24,924 24,576 31,448 
Water Supply ....... 10,444 8,944 6,299 3,952 3,749 4,441 
Tools and Equipment 18,230 16,534 11,834 7,917 8,051 10,666 
[ae 5,907 5,424 3,941 2,811 2,417 2,810 
Miscellaneous 88,396 73,145 60,438 45,320 38,902 42,940 
| aT . covseeeeee$949,021 $705,471 $530,613 $351,179 $322,286 $365,300 
Note: Miscellaneous includes signals and interlocking, all charges for depreciation, and other 


unclassified items. 





brought out in the chart of miles of 
track laid with different rail sections, 












































less progress has been made since that 
time. 
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continued this policy as they were 
forced to curtail their budgets with 
the progress of the depression. There 
are, however, some interesting excep- 
tions to this rule. Thus, it is no acci- 
dent that the allotment to ties during 
1932-33-34 represented 13.9 per cent 
of the total, compared with an average 
of 13.5 per cent during the five years 
ending with 1929, or that the allot- 
ment to bridges was 5.5 per cent com- 
pared with a pre-depression average 
of 5.1 per cent. No elements of the 
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fixed properties exert a greater influ- 
ence on safety than the tie condition 
or the state of maintenance of the 
bridges, and the railroads have accord- 
ingly given these two elements of their 
properties special consideration. 


Less Money for Rail 


These trends stand out in sharp 
contrast with that which has prevailed 
with rail, with respect to which the 
allotment during 1932-33-34 averaged 
only 4.2 per cent, compared with 5.6 
per cent during the pre-depression 
period. However, the greatest rela- 
tive reduction has been made in bal- 
last, the allotment for which amounted 
to but 1.8 per cent compared with a 
normal proportion of 2.3 per cent. 
Here the true picture is set forth more 
clearly by a comparison of the 
amounts spent in dollars. Thus, the 
average outlay in the five years end- 
ing in 1929 was $19,379,000, whereas, 
in 1932 the expenditure was only $4,- 
969,000; but in 1933 this was in- 
creased to $5,814,000 and in 1934 to 
$7,538,000, a figure more nearly 
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equalling the outlay in 1931 than that 
for any other primary account. This 
clearly indicates that track condition 
at the end of 1932 had reached a state 
such as to require a marked increase 
in surfacing operations in the two 
following years. A similar trend is 
disclosed with respect to “Other Track 
Materials.” An increase of $3,332,- 
000, or 22 per cent in the outlay for 
this purpose in 1934, compared with 
1933, is definite evidence that the ef- 
forts to curtail the purchases of new 
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some consideration of capital expen- 
ditures. This is especially true of 
bridge maintenance because a large 
part of the expenditure for new 
bridges is occasioned by the replace- 
ment of old structures with new ones 
of more permanent character. The 
reason for this is obvious. The rail- 
ways still have a large mileage of un- 
treated wooden trestles, in addition to 
many metal bridges that were built at 
a time when live loads were much 
lighter than they are today; as a con- 
sequence a considerable number of 
structures come up for renewal— 
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materials by the reclamation and re- 
pair of old materials would no longer 
suffice. 


As To Buildings 


An even more outstanding illustra- 
tion of this trend is afforded by build- 
ing maintenance, which reached its 
lowest level in 1933 with an outlay of 
$24,576,000 or only 31.1 per cent of 
the pre-depression average. Expen- 
ditures for building repairs for paint- 
ing, etc., were widely postponed be- 
cause failure to keep up the condition 
of buildings rarely introduces any 
hazard to train operation. On the 
other hand, neglect of buildings re- 
sults in accelerated deterioration, that 
will eventually give rise to far greater 
expenditures for rehabilitation than 
would be required if repairs are made 
currently. That this fact has been 
recognized is evident from an in- 
erease of $6,872,000 or 28 per cent 
in the outlay for buildings mainte- 
nance in 1934, 

A discussion of maintenance of 
way operation is not complete without 





either in kind or in a more permanent 
form—every year. 

However, as seen in the table of 
capital and operating charges for 
bridge work from 1925 to 1934, in- 
clusive, aggregate expenditures for 
bridges, trestles and culverts de- 
creased to such a marked degree dur- 








Expenditures for Bridges, Trestles 
and Culverts 
Capital Charges Operating Charges 





Year (A & B Work) (Maintenance) 
See $56,467,603 43,963,000 
EES 49,790,907 44,325,000 
1 | EET 54,248,941 41,823,000 
aaa 43,528,431 42,549,000 
| SES 61,446,119 44,693,000 
i res 64,899,656 37,612,000 
MS! int kaaviceaveskoveane 29,952,801 28,123,000 
1932 ..... 15,069,634 19,435,000 
1933 .. score 13,480,295 17,627,000 
BOY dscesccsctsisciabien 14,671,734 20,139,000 





ing the last four years as to leave but 
one conclusion—that expenditures 
have been confined so far as is possi- 
ble to repair work. A study of these 
figures affords a measure of the 
dammed-up demand for renewals and 
replacements. 

A somewhat parallel situation pre- 
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vails in the case of water supply fa- 
cilities, for as seen in the table of ex- 
penditures, there has been a marked 
reduction in the outlay for improve- 
ments as well as for maintenance. 
There is this difference, however: 
the replacement of water stations is 








Expenditures for Water Supply Facilities 
Capital Charges Operating Charges 
Year (A & B Work) (Maintenance 
$10,832,000 
10,892,000 
10,416,000 


9,898,000 
10,182,000 





838,471 
824,496 





4,441,000 
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ever before, and with an enviable 
record for safety of operation. 

These statements cannot be contra- 
dicted ; in fact, they are borne out by 
the accident reports of the Bureau of 
Safety of the Interstate Commerce 
Commission. However, a study of 
these statistics discloses tendencies 
that merit attention. Of particular 
interest to the maintenance officer is 
the record of train accidents ascribed 
to defects in or improper mainte- 
nance of railway tracks and structures, 
which is illustrated in the accompany- 
ing table. This shows the accident 
record for the various classifications 
in the years 1925 to 1934, inclusive, 
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occasioned only in part by inadequate 
capacity or deteriorated physical con- 


dition. Rather, the large expendi- 
tures for new water supply facilities 
in the past were authorized primarily 
for the purpose of delivering water 
of better quality at a lower cost per 
gallon of water pumped. The figures 
speak for themselves. In addition to 
the curtailment of maintenance work 
by confining attention to those de- 
tails of the plants that affect relia- 
bility of service, and shutting down 
plants that can be dispensed with dur- 
ing periods of limited demand, the 
railroads have restricted improve- 
ment work largely to the replacement 
of facilities that could no longer be 
operated effectively. Here, again, 
there is ample evidence of the need 
for large expenditures for both re- 
habilitation and for new facilities. 


How About Safety? 


The presentation of evidence of an 
enormous accumulation of deferred 
maintenance almost invariably brings 
out the rejoinder that the real test of 
the condition of the properties is their 
ability to meet the demands of traffic, 
and that the record speaks for itself. 
Trains are maintaining a high on- 
time record on faster schedules than 


in terms of the number of accidents 
per billion locomotive miles. This 
tabulation affords an excellent demon- 
stration of the influence of improve- 
ments in the physical properties and 
the high standard of maintenance ef- 
fected during the pre-depression 
period. There was a steady decline 
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cline in accidents did not continue 
through these years, but that, on the 
contrary, in certain of the classifica- 
tions the number of accidents has 
shown an upward trend. This is par- 
ticularly true of the sub-classification 
“Improper Line and Surface,” for 
which the accident rate for 1933 and 
1934 was 31 per cent higher than for 
1931 and 1932. 


Derailments 


Unfortunately, the classification of 
train accidents on this basis for 1935 
is not yet available, although some 
measure of the trend during that year 
is to be had from the record of de- 
railments resulting from all causes. 








The Derailment Record 
Derailments 





Derailments Loco. Miles r Billion 
All Causes Millions oco. Miles 
,730 5,710 
1,543 4,510 
1,309 3,475 
1,080 3,075 
a i 1,050 3,130 
7 aE 1,099 3,165 
1935 (10 mos.) 3,227 928 3,480 











This is illustrated in the table which 
shows not only the total number of 
derailments, but also the derailments 
per billion locomotive-miles and 
brings out the fact that the derail- 
ment rate has increased since 1932 
and that the rate for the first 10 
months of 1935 was as high as that 
for 1931. While the accidents em- 
braced in this record includes those 
due to defects in equipment and “man 
failures,” as well as defects in tracks 
and structures, it is reasonable to pre- 
sume that a part of the pronounced 
increase in derailments in 1935 must 
be ascribed to an increase in the ef- 








Train Accidents Due to Defects in or Improper Maintenance 
of Railway Tracks and Structures 
(Per Billion Locomotive Miles) 
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5.7 687 1,858 401 157 248 

5.5 695 1,815 401 135 242 

3.5 645 1,550 329 109 277 

5.3 483 1,290 301 140 264 

4.0 450 1,205 280 94 167 

4.5 330 880 229 65 115 

2.3 210 690 192 59 4 

3.7 175 611 194 51 48 

2.9 200 620 189 48 79 

4.5 172 602 189 57 77 








in the accidents under all classifica- 
tions until 1931, 32 or 33, except 
those due to defects in bridges, tres- 
tles and culverts, where the number is 
so small as to preclude the develop- 
ment of a definite trend. However, 
a study of the figures for the last four 
years brings out the fact that the de- 


During the five years 1925-1929, 
the Class I railways spent an average 
of $18,230,000 for the repair and re- 
placement of roadway machines, tools 
and supplies, a sum which is to be 
compared with an average annual out- 

(Continued on page 168) 
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THAT more money will be spent for 
maintenance of way and structures 
during 1936 is evident from the state- 
ments of the chief maintenance off- 
cers of 32 of the larger railways in 
the United States and Canada, em- 
bracing 153,000 miles of road. Of 
these officers 13 anticipated increases 
in expenditures ranging from “a lit- 
tle” to 20 or 25 per cent. One cites 
plans for expenditures exceeding 
those of 1935 by 67 per cent, but the 
circumstances in this case are clearly 
not typical. Neither are they in the 
case of a road that made heavy expen- 
ditures last year in preparation for 
high-speed service, and which expects 
in consequence, to spend 20 per cent 
less this year. 

Thirteen other roads expect to 
spend “about the same” amount in 
1936 as in 1935, although some of the 
replies are qualified with the com- 


y 
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ment that the accuracy of their fore- 
casts will be influenced by the trend 
of railway traffic. In addition, three 
railway officers declared that the 
magnitude of the expenditures they 
will make depend so directly on the 
volume of traffic handled that they 
are unwilling to hazard a guess as to 
the scope of their maintenance pro- 
grams in 1936. 


What Work? 


In addition to a question as to the 
magnitude of their programs, these 
maintenance officers were also asked 
as to the character of the work that 
would receive major attention this 
year. The answers on this point cov- 
ered almost the entire range of the 
activities of the maintenance of way 
department, although it was clear that 
such items as rail, ties, ballast, build- 


for 1936 


Will Expenditures Make Good 
Current Wear and Tear? Will 
they Take Up Some of the Accumu- 
lated Deficiencies? Thirty two 
Maintenance Officers Provide the 
Answer. 


ings, etc., are constantly foremost in 
the minds of these men. 

The item of rail was mentioned in 
19 of the replies and ignored in 13. 
Among the 19 that mentioned rail, 11 
report that their programs for 1936 
will be larger than in 1935, the extent 
of this increase ranging all the way 
from 5 to 6 miles to as many as 183 
miles. Seven other replies merely 
mentioned rail as being among the 
items in their programs, while the re- 
plying officer of still another road was 
in doubt as to the size of his rail pro- 
gram. 

Two of the replies make a particu- 
lar point of rail-end welding as in- 
fluencing their rail renewal programs. 
“Rail renewals have been kept at a 
minimum,” writes one of these offi- 
cers, “but this has been possible be- 
cause of the extensive laying of 130- 
Ib. rail for more than 10 years, as 
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well as rail-end welding and the re- 
placement of worn joint bars with re- 
formed bars. Except for the renewal 
of burned and curve-worn rail, these 
measures have greatly prolonged the 
life of rail. But rail renewals cannot 
be deferred indefinitely. To avoid 
excessive renewals at a later date, 
there should be an increase in the re- 
newals at this time to a volume appre- 
ciable in excess of the rate for the last 
few years.” Another officer states 
that whereas his road carried on a 
large program of rail-end welding last 
year in addition to a limited amount 
of rail renewal, the plan will be re- 
versed in 1936; that is, there will be 
a small amount of welding and a much 
heavier rail-laying program. 


Ties Come First 


That the railways have given pri- 
mary attention to their ties during the 
depression years and are, therefore, 
less in arrears here than in almost any 
other physical feature of the property 
is evident from the replies to the ques- 
tionnaire. Twenty-four do not men- 
tion ties at all, three refer to them as 
having an important place in the pro- 
gram, one states that less ties will be 
inserted, three will use more ties, 
while one reports a larger appropria- 
tion to cover the use of a larger pro- 
portion of hardwood ties. 

The need for more ballast is evi- 
dently far more urgent, 10 officers 
referring specifically to ballast pro- 
grams, in addition to 3 others who 
mentioned expanded surfacing opera- 
tions. Ditching and drainage work is 
cited by two roads; bank widening by 
two others. Six refer to expanding 
painting programs, and two railways 
report plans for more bridge mainte- 
nance as well as bridge replacements. 
The reason, as given by the chief engi- 
neer of one of these roads, is that 
“some temporary bridges have been 
carried to a point that they must now 
be replaced and, in addition, we have 
a program of replacing light steel 
bridges with heavier structures on ac- 
count of the contemplated acquisition 
of heavy freight power.” 


More Labor 


Five of the roads represented ex- 
pect to increase their labor allotment 
in 1936, one of the replies making 
particular reference to larger section 
forces. However, in the one instance 
in which the proportions are given, 
the increase in the material allotment 
is greater than that for labor. On this 
road, which has increased its mainte- 
nance budget 25 per cent, the increase 
in materials will be about one-third 
and in labor about one-sixth. The 
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reply from one road calls attention to 
the fact that it has been necessary to 
increase the labor allotment to com- 
pensate for the restoration of wage 
rates. 


Was It Enough? 


Has your rate of expenditure dur- 
ing the last three or four years been 
sufficient to maintain your properties 
indefinitely? .This question was an- 
swered in the affirmative by only nine 
officers, but of these, two qualified 
their answers with the words, “for 
the present volume of traffic,” while 
another states that “we have not lost 
much ground; in fact, we have im- 
proved in some respects.” The atti- 
tude of some of the maintenance offi- 
cers concerning the relation of 
deferred maintenance to volume of 
traffic is rather effectively expressed 
by one of them as follows: 

“The rate of expenditure during 
the past few years has been sufficient 
to maintain roadway, track structure, 
bridges, signals and interlocking plants 
in a satisfactory condition to take care 
of the amount of traffic handled with 
an adequate margin of safety. And 
with the same amount of traffic and 
the same rate of expenditure, assum- 
ing no substantial change in rates of 
pay or cost of materials, we could 
continue to maintain our property in 
a fairly satisfactory condition for a 
number of years. We are most defi- 
cient in such work as repairing and 
painting roadway buildings, station 
and office buildings, and shop build- 
ings, the maintenance of fencing and 
signs, the eradication of vegetation 
and general cleaning-up work, and 
also to some extent in the replacement 
of ballast, out-of-face resurfacing and 
reballasting, the repair and replace- 
ment of water tanks, stock pens, plat- 
forms, driveways, etc.” 


Say It Was Not 


All the others report varying de- 
grees of deferred maintenance, from 
those who state that the expenditures 
have been “barely sufficient” or “pos- 
sibly not sufficient” to those that admit 
of an appreciable volume of deficiency 
in maintenance. Others say that the 
outlay has been adequate for the pres- 
ent volume of traffic but will have to 
be increased as traffic increases, al- 
though the tone of some of these re- 
marks leaves doubt as to whether the 
volume of traffic or the needs of the 
property is the criterion. The latter 
certainly determines how much is ac- 
tually appropriated, as was pointed out 
in many of the replies, but the impres- 
sion is also gained from the replies 
that the same consideration should be 
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applied in comparing the net result of 
the expenditures of recent years with 
that produced by the more generous 
outlays during the “twenties.” In 
other words, there is a tendency to 
use the word “normal” as applied to 
the expenditures if they bear the ac- 
cepted fixed ratio to the current earn- 
ings, whereas, in considering the phys- 
ical condition of the property as 
influenced by the volume of the ex- 
penditures made, expenditures can be 
deemed “normal” only if they have 
been adequate to keep up with the 
current rate of wear and tear. 


“Safety of Operation” 


A number of the replies report ade- 
quate maintenance except as to certain 
items, which will be discussed later. 
One road reports adequate expendi- 
tures in 1934-35 but insufficient out- 
lays in 1932-33. Others express a 
less sanguine outlook concerning the 
condition of their properties. “We 
have spent our money primarily for 
the purpose of insuring safety of op- 
eration,” is typical of the remarks by 
this group. Another says, “The rate 
of expenditure during the last three 
or four years would maintain the 
property indefinitely, with the excep- 
tion of rail and other track material, 
but the property would not be main- 
tained to our usual standard.” 

In answers to an inquiry as to the 
particular elements of the property 
that are suffering from inadequate 
maintenance, the majority of the re- 
plies centered on two track items as 
well as two relating to structures, 
namely, rail and ballast, and building 
repairs and painting. Other track 
items, in the order of their importance 
in this connection, are: Ties, road- 
bed, other track materials, ditching 
and drainage, right-of-way, and line 
and surface. 

If there is any phase of under- 
maintenance with respect to which 
there seems to be rather general agree- 
ment, it is that the repair and painting 
of buildings have generally been neg- 
lected. “We have been deficient in 
painting minor repairs to buildings, 
etc.”—“Our expenditures have been 
deficient in the painting of buildings, 
the care of station properties, the 
right-of-way and similar items not 
essential to the safety of the proper- 
ty,” are typical comments. On the 
other hand, only one or two of the 
officers indicate any concern relative 
to the adequacy of expenditure for 
bridge maintenance. In fact, even 
references to deferred painting are 
usually confined to comments on the 
deferred maintenance of buildings. 
The following comment is typical: 
“There has been some deferment of 
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the painting of buildings, signs, etc.— 
our bridge painting has been kept up 
in a satisfactory condition.” 

In commenting on deficiencies in 
maintenance, the officer of one rail- 
road refers to the deferred upkeep on 
service facilities to industries, such 
as quarries and mines, that have not 
been needed during the depression but 
that will require heavy expenditures 
to put them in condition for use when 
the business of these industries is re- 
sumed. Another officer states that, 
whereas the main tracks have been 
kept in a reasonably good condition, 
his road has been most deficient in 
keeping up the condition of rails and 
ties in yards. 

Under still another heading must 
be placed the statements made by 
those officers who insist that they are 
not confronted with any deferred 
maintenance since, obviously, in such 
cases, no item is deserving of par- 
ticular attention. However, even in 
the case of the replies from men who 
state that a considerable amount of 
deferred maintenance has accrued on 
their properties some state that the 
deterioration is general, or, as it has 
been put by one officer, “There is no 
marked deficiency in any one particu- 
lar thing. Probably some increase in 
rail renewals or the application of 
ballast would receive first attention 
if expenditures were increased, fol- 
lowed by an increase in tie renewals 
and in ditching, bank widening and 
weed control.” 


Making It Up 


A study of deferred maintenance 
together with an effort to forecast the 
volume of work-to be done in 1936, 
naturally raises the question as to the 
extent to which the program for the 
current year will be effective in over- 
coming the deficiencies of past years. 
Obviously, those maintenance officers 
who contend that little or no deferred 
maintenance prevails on the properties 
under their charge, replied that there 
was no work to be made up. In the 
opinion of one of these men, his road 
will be able to maintain its present 
high standard, and, in addition, affect 
an appreciable improvement on cer- 
tain lines to take care of traffic at 
higher speeds. As to the others, the 
answers vary widely. Ten roads an- 
ticipate that their expenditures in 
1936 will be no more than sufficient 
to take care of the current wear and 
tear. In fact, it is the opinion of one 
railroad officer that it will be neces- 
sary to increase the expenditures for 
maintenance of way and structures 50 
per cent over the present appropria- 
tion for the next five years in order to 
restore his property to the condition 
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that prevailed in 1929. In the opin- 
ion of 10 maintenance officers, their 
programs for 1936 will result in some 
improvement in the average condition. 
According to one chief engineer, his 
railroad will affect an improvement 
in ties, ballast and bridges. Another 
anticipates a marked betterment in 
his average rail condition, while still 
another contends that the work in 1936 
will result in the complete elimination 
of deferred renewals of rail. 


Some Comments 


Because of their interest, excerpts 
of the replies of a number of railway 
officers are reproduced below: 

“We are hopeful that some little 
progress will be made in 1936 in 
catching up on some of the accumu- 
lation of under maintenance, particu- 
larly in building and structure repairs 
and painting, and also to some extent 
in reballasting work. Preferential at- 
tention will be given to needed resur- 
facing and reballasting work on high- 
speed main tracks.” 

“We hope that we can more than 
make good the current wear and tear 
this year by increasing our rail pro- 
gram, bank widening and ballast re- 
plenishing.” 

“Tf we lay the sixty track miles of 
rail that is planned for this year we 
will more than make good current 
wear and tear, and our railroads will 
be in a great deal better condition at 
the end of the year than it was at the 
beginning.” 

“We anticipate that our program 
for 1936 will be more than adequate 
to meet current wear and tear. We 
caught up some in 1935 and if busi- 
ness is better we will catch up more 
in 1936.” 

“We will probably not be able to 
make good the wear and tear that has 
occurred during the past four to five 
years, to the extent desired. Our ef- 
forts will be directed to restoring as 
much of the deficiency as the improve- 
ment in business and the resulting 
larger maintenance allowances will 
permit.” 

“We will catch up materially on our 
accumulation of under-maintenance 
on ballast, and will also make some 
gain on the comparatively limited de- 
ferred tie renewal. These activities 
will receive our first attention. We 
will also catch up to a considerable 
extent on the painting of buildings, 
signs, etc., on which we have some 
deferment. Our bridge painting has 
been kept up in satisfactory condi- 
tion.” 

It is evident from this survey that 
the maintenance programs for 1936 
will be generally larger than they were 
in 1935. While the increases will vary 
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on different roads, it is certain that 
increased revenues will result in a 
stepping up of the activities on most 
railways. 

The reason for this is apparent in 
the replies received to the question on 
the extent of the deferred mainte- 
nance. Except on those roads that 
have been in a position to continue 
their maintenance programs on a gen- 
erous scale during the depression 
years, there has been a growing ap- 
preciation among maintenance officers 
of the magnitude of the deficiencies 
in upkeep that have occurred since 
1930. According to a number of the 
statements, these deficiencies have not 
yet resulted in any appreciable loss of 
effectiveness of the properties as in- 
strumentalities for the conduct of 
transportation, but it is equally ap- 
parent that little reserve strength re- 
mains and that the present level of 
expenditures is no more than sufficient 
to compensate for current wear and 
tear. 

Thoroughly cognizant of this state 
of affairs, most maintenance officers 
are anxious to make at least a mini- 
mum of progress in “catching up” on 
the work that has been left undone. 
The indications are that the programs 
for 1936 will permit of some progress 
in this direction. On some roads the 
results will be marked, but on the 
majority they will represent no more 
than an encouraging start on the vast 
project for rehabilitation that must 
be carried out eventually. 





Marine Borers 
Cause Alarm 


THE increase in the destruction of 
wooden structures in New England 
waters by marine borers has become 
so alarming that an investigation 
started in 1934 is being continued on 
an enlarged scope this year. Teredo 
navalis has appeared in waters that 
were previously immune and are 
causing serious destruction in dol- 
phins and piling. Attack by limnoria 
is now as severe in New England 
waters as in many parts of the tropics. 

The reason for this increased activ- 
ity has not been discovered, but it is 
believed that some condition is caus- 
ing a northward migration of marine 
life. Testing grounds are being estab- 
lished, where every possible means of 
protecting marine structures may be 
tested by exposure to severe attack 
of the marine borers. 

The investigation is being con- 
ducted by the New England Com- 
mittee on Marine Piling Investigation, 
sponsored largely by the railways. 



































High Standards 
0 Maintenance 
Call for Modern 
Work Equipment 


IS THE work equipment now in 
service adequate to meet the needs of 
today’s maintenance? Is it modern? 
Is it worn out? To what extent does 
it require replenishment ? Adding to? 
How large is the present investment ? 
In other words, what is the status of 
work equipment today? In the belief 
that these are questions of wide inter- 
est and that information concerning 
the general situation with respect to 
work equipment will be helpful to 
maintenance officer, a number of chief 
engineers and engineers maintenance 
of way were invited to discuss the 
subject, and 32 of them, representing 
153,000 miles of lines in every section 
of the United States and Canada have 
done so in detail for their own roads. 

In any discussion of this subject 
it is obvious that the amount of equip- 
ment in service, particularly for 
certain classes of work, is of first im- 
portance to those officers who are re- 
sponsible for maintenance. Any short- 
age of needed units compels resort, 
in whole or in part, to hand methods 
at a time when the effectiveness of 
maintenance methods should be at its 
maximum, 

The question regarding the ade- 
quacy of present equipment brought 
out a wide variety of answers. In 
some cases, the officers discussing this 
phase of the subject replied that they 
do not have enough units of any type 
and that there is a complete lack of 
some types. About an equal number 
reported that they have all that they 
need of certain kinds of machines and 
tools, but that they are seriously short 
of or do not possess other kinds which 
they are in need of. A few reported 
that they have all of the work equip- 
ment of all kinds that they require 
and that they do not feel the need for 
a larger number of units of any type. 


Are they Sufficient? 


Typical of the first group, one chief 
engineer stated that “we are not ade- 
quately supplied with work equip- 
ment; in fact, we probably have less 
of it than any road of our size.” An- 
other said that “we are not adequately 
supplied, but what we have is mod- 
ern.” In the second group, the en- 
gineer maintenance of way of a road 
which is notable for its extensive use 
of roadway machines and tools, stated 
that “there is a definite shortage 
which we expect to decrease some- 
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Work Equipment— 


Is it Adequate for 
Today's Programs? 


For more than six years purchases of work equip- 
ment have been kept to the minimum, while much 
of that in service has been used to the maximum. 
This article gives the results of a survey of 32 
representative roads aggregating 153,000 miles 
of line, showing the present status of this equipment, 
where deficiencies exist, what the prospects are for 
replacements and additions, as well as needs which 
are as yet unfilled by reason of the equipment not 
being available. 

















152 


what through the purchase of addi- 
tional equipment this year.” A sec- 
ond officer in this group reported that 
“there are a number of types which 
we need badly and which we would 
like to obtain this year.” 

It was noticeable that a number of 
those in the third group based their 
opinion that they now have an ade- 
quate amount of work equipment on 
the magnitude of their maintenance 
operations during the last four or 
five years. Several of these officers 
added, that any marked increase in 
maintenance of way expenditures will 
necessitate the purchase of additional 
equipment to insure the requisite 
economy in these expenditures. 

In support of this latter position, 
the chief engineer of one of the larg- 
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also estimated that from 10 to 50 per 
cent of what they are using is modern 
and that the remainder is in various 
stages of obsolescence. 

In the same way, there is a wide 
diversity in the condition of the equip- 
ment. Many of the machines have 
been used almost continuously for 
the last six years, while others have 
been used to the limit of their ca- 
pacity as they were required. As a 
matter of fact, not a few of the units 
in service at the beginning of the de- 
pression were relatively old at that 
time, and some of them have been 
kept in service since then to avoid the 
purchase of new equipment. On the 
other hand, in the years immediately 
preceding 1930, work equipment was 
being purchased on a large scale and 
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Equipment 
Is Still in 
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er roads said that “during the last 
four or five years we have been ade- 
quately supplied, but additional equip- 
ment will be needed when we enlarge 
our maintenance program.” A sec- 
ond chief engineer remarked that 
“since our maintenance program, es- 
pecially the application of major ma- 
terials, is still on a reduced basis, we 
have enough work equipment,” while 
a third observed that “we have enough 
for our ordinary needs only.” 


End of Service Life 


Since the railways have purchased 
so little work equipment since Janu- 
ary 1, 1930, it becomes particularly 
pertinent to inquire whether the units 
now in service are approaching the 
end of their service life and how many 
of them can be classed as modern. 
From the information given, it is ob- 
vious that much of the equipment now 
in service is not modern, even when 
the most liberal interpretation is 
placed on the term. Many of the of- 


ficers stated frankly that this is so, 
while a few reported that through a 
policy of retirement and replacement 
as the units become worn out, they 
have kept theirs up to date. A few 


at a rate never before equalled. For 
this reason, six years ago a consider- 
able portion of the total equipment 
then in use was new. 


What Condition? 


During the six years intervening, 
some types have been in almost con- 
tinuous use, while others have been 
used intensively as the need arose. In 
other cases, owing to curtailment of 
maintenance programs, certain types 
have been used only occasionally. 
Again, the standards for maintaining 
this equipment during these years 
have varied widely between roads, as 
have the practices relating to retire- 
ment and replacement. For these 
reasons, as between types of equip- 
ment. and even within individual 
types, as well as between roads, there 
is a wide diversity in the physical 
condition of the work equipment in 
service today. 

Furthermore, in some cases, the 
number of units available, compared 
with the demand for their use, has 
been a factor in determining whether 
the machines have been kept in first 
class repair or have been allowed to 
wear out before their normal service 
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life has expired. It is customary to 
send work equipment to the shop for 
general repairs at the end of the 
season. Yet as a unit grows older, 
the difficulty of keeping it in good op- 
erating condition through repairs in 
the field increases, regardless of the 
standards of maintenance. For this 
reason, where there is an insufficient 
number of units to meet all of the de- 
mands of maintenance, the unit is 
quite likely to become worn out much 
sooner than if sufficient equipment is 
available to allow it to be taken out 
of service temporarily during the 
working season. 

That this is the situation on not a 
few roads, even on some upon which 
the standards for maintaining equip- 
ment are relatively high, is apparent 
from the discussions. The chief en- 
gineer of an importnat western road 
said frankly that “our work equip- 
ment is old and is approaching the 
end of its service life.” An officer 
of another large road stated that 
“while we have ample equipment to 
meet our immediate needs, some of 
it is approaching the end of its serv- 
ice life, and some of it is not wholly 
modern.” <A third officer, well known 
for his progressive practices, observed 
that “some of our work equipment is 
now reaching the end of its service 
life and little of it is modern.” 

A chief engineer who has given 
much study to the economies which 
can be effected through the use of 
work equipment, stated that “some of 
our units are approaching the end of 
their service life. We have many 
modern machines in service, but we 
also have some still in use which are 
obsolete as to type.” The engineer 
maintenance of way of another large 
road observed that “none of our work 
equipment is modern, but we can prob- 
ably get two to three more years of 
service out of it, except motor cars 
which are all in bad shape.” 


Obsolescence 


The engineer maintenance of way 
of still another road, which was not 
only liberal in its purchases of work 
equipment prior to the onset of the 
depression but continued to be so for 
some time thereafter, stated that 
“much of our equipment was pur- 
chased several years ago, for which 
reason some of it is now approaching 
obsolescence. The condition of those 
units now in service is generally good, 
because we have followed the prac- 
tice of retiring them to get them out 
of the accounts as soon as their serv- 
ice life is ended. Asa result, we have 
practically no unserviceable equip- 
ment on hand.” Three other officers 
stated, respectively, that “we are ade- 
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quately supplied and our equipment 
is still modern enough for mainte- 
nance work;” “we have plenty of 
equipment and are maintaining it in 
fair condition, and while it is not mod- 
ern, it is answering our purpose ;” and 
“we are not very well equipped and 
some of the units we have are out of 
date.” 

According to their officers, a few 
roads have succeeded in keeping their 
work equipment up to date and in 
good physical condition during the de- 
pression years. Typical of the com- 
ments from these roads was that of 
an engineer maintenance of way that 
“in general, our equipment has been 
kept up to date with respect to being 
modern. All equipment that have 
become obsolete or worn out has been 
retired.” “We do not have enough, 
but what we have is modern” was the 
statement of another officer. In like 
vein, another observed that “most of 
what we have is modern and is in 
satisfactory condition for service.” 

From a road which has probably 
used its work equipment more inten- 
sively than most, came this comment, 
“We are adequately supplied, except 
for ballast cars. In general, our work 
equipment, including all types of road- 
way machines, is well maintained and 
reasonably modern. During the 
period of the depression we have in- 
creased rather than decreased our ex- 
penditures for maintaining all types 
of work equipment and for the most 
part all of our units have been kept in 
service continuously.” 


Deficiency 


Whether the work equipment now 
owned and in service on the railways 
is adequate to meet their needs has 
been discussed in somewhat general 
terms. To develop this information 
somewhat more fully, inquiry was 
made as to the specific types in which 
a deficiency exists. The discussions 
of this phase of the subject were 
somewhat startling in their revela- 
tions, since practically every type of 
equipment now available for road- 
way, bridge and building work was 
mentioned. Some officers gave a long 
list, while others confined their state- 
ment to one or two types. Taken in 
the aggregate, the total number of 
units which these officers believe they 
can use to advantage is surprisingly 
large. 

It was interesting to note that some 
even of those who had said previously 
that they have sufficient equipment to 
fill their requirements mentioned a 
number of types of which they can 
use additional units to advantage. 
Several others who had also stated 
that they now have sufficient work 
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equipment but mentioned types in 
which they are deficient, qualified this 
latter statement by saying that while 
they now have enough work equip- 
ment, some of it is practically obsolete 
and so near the end of its service life 
that it will be more economical to re- 
tire it and replace it with more mod- 
ern designs. 


Cranes Needed 


Of the more than 40 types of work 
equipment, not including small power 
tools, which were mentioned as being 
needed, cranes, including locomotive, 
rail-laying and off-rail (crawler 
mounted) designs, stood first on the 
list, 21 officers stating that they are 
deficient in this equipment. Of these, 
12 expressed a need for rail cranes, 
most of them preferring the full-re- 
volving type which can be used on 
other work when not engaged in lay- 
ing rail. Those who feel a need for 
crawler-mounted equipment  ex- 
pressed a preference for the convert- 
ible design which can be used also as 
a dragline for cleaning ditches. 

As might be expected, tie tampers 
came next, 14 of the roads being 
short on this equipment, while several 
others said that any relaxation of the 
present restrictions on maintenance 
will bring them into the market for 
this equipment. In addition, a number 
said that although they have sufficient 
units for present needs, some of their 
machines are at the end of their serv- 
ice life and must be replaced. Sub- 
stantially all of the replies indicated 
that tie tamping equipment is being 
used intensively and that some of it 
has now gone beyond its economical 
service life, particularly in view of 
the added efficiency of the newer de- 
signs. ; 

Indicating a wider interest in the 
substitution of power machines for 
hand work in routine maintenance, 
fully as many officers are feeling the 
need for power bolt tighteners. Few 
of the roads in this list now have 
equipment of this type and others 
have only one or two units. Yet 
these officers are so well convinced 
of the advantages of power operation 
in the tightening of bolts that they 
have included from one to eight of 
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these machines in their current bud- 
ets. 

While none of the discussions in- 
dicated a deficiency in motor cars, a 
majority of the officers said either di- 
rectly or indirectly that in the main 
those they do have are either obsolete 
or worn out, or both. One of the 
features mentioned most often as in- 
dicating a real need for new motor- 
car equipment was that the cars now 
in use are too heavy to be handled by 
the present section gangs, for which 
reason they must be provided with 
lighter cars. 

It is common knowledge that on 
most roads new applications of ballast 
have been held to the minimum dur- 
ing the last six years, and that on 
some no new ballast has been used. 
Again, while some roads have been 
more active in cleaning ballast than 
formerly, to offset the reduced 
amount of new ballast and general 
surfacing, others have neglected or 
have lacked the equipment to do this, 
except on a minor scale. This situa- 
tion was reflected by the number of 
officers who said that they are short 
of ballast cars, ballast-cleaning and 
ballast-cribbing equipment, and that 
these devices are sorely needed. In 
fact, these types were mentioned more 
often than any of the others, except 
cranes. 

For some time motor trucks have 
been used in a small way, particularly 
around terminals and in suburban ter- 
ritory where the intervals between 
trains is short, for the delivery of 
track and other maintenance of way 
materials. More recently, on certain 
roads, this method of delivering ma- 
terial has been pushed farther afield, 
notably on the New Haven, which is 
transporting both men and material 
by this means on all parts of its lines. 
Indicating that other roads are con- 
sidering this method, several officers 
said that they are feeling the need for 
motor trucks, and one expressed the 
need for rail-highway cars, as a part 
of their work equipment. 


Want Other Types 


Similarly a number of officers are 
hoping to obtain crawler-mounted 
power shovels, ditchers, draglines, 
tractors and other off-track machines, 
which will make them independent of 
work trains and enable them to do 
work which they are now compelled to 
do by contract. Mowing the right of 
way, plowing fire guards and remov- 
ing snow were mentioned, particular- 
ly as tasks for which tractors and 
incidental equipment are needed. Air- 
dump cars were also mentioned by 
several officers as being needed in con- 
nection with ditching equipment. Air 
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compressors and generator sets, with 
either rail or crawler mountings, are 
items for which there is a particular 
need for doing work other than tamp- 
ing ties or welding. Most of those 
who spoke of these machines need 
them for operating small tools in con- 
nection with bridge and_ building 
work. 


Rail Laying 


Laying rail has almost ceased to be 
a hand operation, although many of 
the tasks incidental to this work are 
still being performed by hand, to a 


Increased Demand for Tampers 


greater degree on some roads than on 
others. For this reason, despite the 
large number of units for use in lay- 
ing rail which were purchased prior 
to 1930 and although, relatively, a 
considerable number have been pur- 
chased since that time, there is a well- 
nigh universal shortage in adzing ma- 
chines, bolt tighteners, spike pullers 
and spike drivers. Only a few of 
the officers said that their roads have 
sufficient equipment of these types 
and a number reported that they are 
in extreme need of all of them. 
Owing to the marked reduction in 
rail renewals which has characterized 
the period since January 1, 1930, the 
need for rail-end welding has in- 
creased by leaps and bounds, on most 
roads far exceeding the capacity of 
the equipment provided for this serv- 
ice. It is not surprising, therefore, 
that many officers, in discussing this 





Railway Engineering =i Maintenance 


question included welding and grind- 
ing equipment among their most vital 
needs. 

Keeping the track free from vege- 
tation as the ballast has gone from 
year to year without renewal and 
keeping the right of way cut with 
reduced forces, have become more 
and more of a problem for mainte- 
nance officers. Six years ago most of 
the roads were fairly well equipped 
with weed-destroying machines of 
various types, although only a few 
had all they required. This equip- 
ment has been used intensively during 
the intervening years. Much of it 
had already been in service for a 
number of years and owing to the 
improvements which have been made 
in design, substantially all of it is now 
obsolete and a relatively large per- 
centage is worn out. For these rea- 
sons, more than a few roads advised 
that they are in need of mowers, 
discers and weed burners for replace- 
ment purposes, while they also need 
additional units. 

This by no means exhausts the list 
of equipment which the roads need to 
make up their deficiencies and for 
replacement purposes. While prac- 
tically all of the officers expressed a 
need for additional units, many of 
them placed as much stress on replac- 
ing those that are worn out and ob- 
solete as on acquiring additional 
equipment, on the ground that the old- 
er machines are uneconomical as com- 
pared with those of more modern de- 
sign, while their physical condition, 
because of their age, increases the 
unfavorableness of the comparison. 


What Will Be Done? 


It is one thing to feel a need and 
another to do something about it. For 
this reason, the officers who were in- 
vited to discuss these matters were re- 
quested to give specific information 
as to what equipment, if any, they 
expect to purchase this year. Sur- 
prisingly, every item except two, bal- 
last cars and steam derricks, which 
have been mentioned in the foregoing 
as being needed, have been included 
in budgets that are already authorized 
or upon which favorable action is ex- 
pected. 

Obviously, the number of units to 
be purchased is far less than those 
needed, including all types. While a 
few roads do not expect to replace 
or add to their present equipment, 
others are planning to do so on a 
relatively large scale. As an example, 
one of the roads which has kept its 
work equipment up to date by retire- 
ments and replacements, will purchase 
64 units including 10 types. The en- 
gineer maintenance of way of an- 
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other road which is far from being as 
well equipped will buy only slightly 
fewer units of as many types, and a 
third will spend as much or more in 
the purchase of eight types. 

Motor cars lead in the total number 
of units to be purchased, and these 
are followed in order by tie-tamping 
outfits and power bolt tighteners. 
Substantially every road expects to 
buy some motor cars, several specify- 
ing 40 or more. Tie tampers range 
from a single unit to as many as 22 
for individual roads, with several at 
or near the upper limit. Not all of 
the roads specified the number of bolt 
tighteners they are buying, but those 
that did included from two to eight 
units, while others said indefinitely 
“several” or “a number.” 


Cranes 


In view of the widely expressed 
need for cranes of various types, it 
is not surprising that a considerable 
number of roads have included this 
equipment in their current budgets. 
While the number which has done 
this is equal to that of those who are 
expecting to buy motor cars, tie tamp- 
ing outfits and bolt tighteners, the 
number of units is considerably less 
than for any of these three types, 
since the individual roads plan on only 
one and two cranes, compared with 
more units of the other types. 

Mention has been made of the em- 
phasis placed on off-rail equipment 
by certain maintenance officers. This 
view is reflected in the fact that nine 
of them are planning to purchase one 
or more crawler-mounted shovels, 
draglines and tractors, some of which 
are already authorized. Two others 
expressed the hope that they will be 
able to get one or two of these units, 
but were not yet certain that they will 
be authorized. 

Obviously, a complete list of all of 
the types that will be purchased with- 
in the next few months is too long to 
be given in detail. While the number 


- of roads and the number of units to 


be purchased varies for each type, 
some roads are expecting to purchase 
several units of some types and none 
of others. Other roads plan to pur- 
chase at least one of each of the fol- 
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lowing types and as many as four of 
some: Weed burners, mowers, disc- 
ers, welding outfits, grinders, ballast 
cleaners, cribbing machines, spike 
pullers and adzing machines. Several 
added spike drivers, paint sprayers, 
generators, air compressors, concrete 
mixers, motor trucks, pile drivers, 
and a wide variety of small power 
tools, as well as a number of miscel- 
laneous items, including a rail-high- 
way motor car. 


Start Spray Painting 


Heretofore, in general, spray paint- 
ing has made little headway in the 
maintenance of way department, al- 
though it has been practiced with suc- 
cess by the mechanical department for 
a number of years. During the last 
six years, owing to limited appropria- 
tions, painting has been almost wholly 
neglected. At the beginning of this 
period, it was recognized that it could 
be eliminated temporarily without 
causing damage to the structures. 
Several officers observed, however, 
that the time has now arrived when 
further neglect of this feature of 
maintenance cannot longer be allowed 
without creating serious deterioration. 

As a result, several of the roads 
have included paint-spraying equip- 
ment in their budgets and this year 
will apply their paint in this manner 
for the first time. As one officer ex- 
plained, “we are far behind in our 
painting and must do so much of it to 
prevent severe damage to our struc- 
tures, particularly bridges, that we 
cannot hope to make much of an im- 
pression with the forces at our com- 
mand unless we change our methods. 
I am, therefore, ordering several 
spraying outfits.” 

According to the information 
given, bolt tighteners, more than any 
other type of equipment, will be used 
for the first time this year. While a 
number of roads expect to buy addi- 
tional units, others do not now have 
machines of this type, but say that 
they are including them to conserve 
their labor for other purposes. 

Small tie-tamping outfits of the two 
and four-tool designs are to be tried 
out on several roads this year. As 
one officer expressed it, “We have 
long desired to put mechanical tamp- 
ing tools in our section gangs, but 
because of the size and cost of those 
available, we could not afford to do 
so. We hope that these small outfits 
will demonstrate that they are adapt- 
ed for this service.” 

Other equipment which will be used 
for the first time on some of the roads 
from which information was received 
include rail cranes; crawler cranes, 
shovels and draglines, some of these 
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units being completely convertible; 
tractors ; ballast cleaners and cribbing 
machines; a bulldozer; and a sewer- 
cleaning unit. 

As a different approach to an un- 
derstanding of the amount of work 
equipment in service on the railways, 
the officers of these roads were re- 
quested to state the magnitude of 
their present investment in this equip- 
ment. Three of the large roads and 


More Cranes 
and Shovels 
Are Needed 


six of the smaller ones replied that 
they did not have the figures readily 
available. The remaining 22 gave 
figures ranging from $36,000 for one 
small and poorly-equipped road to 
$5,450,000 for one of the larger ones 
which is well supplied with work 
equipment. On the other hand, only 
7 of these roads reported below $750,- 
000, 3 between $750,000 and $1,000,- 
000 and 12 range above $1,000,000, 
of which 2 rank above $5,000,000. It 
is of interest that the total investment 
in work equipment of these 22 roads 


is more than $31,500,000. 
Now Available 


Work equipment is now available 
for a wide variety of tasks, some types 
of which can be obtained in a number 
of designs. Inquiry was made to de- 
termine what tasks remain for which 
such equipment is not yet available or 
has not yet been developed to the point 
where it is satisfactory for the purpose 
intended, and how much demand there 
is for machines for these purposes. 

In the replies, four classes of ma- 
chines were mentioned. The one re- 
ferred to most often is a device for 
removing and inserting ties in the 
track without disturbing the line and 
surface. As one officers put it, “Ties 
constitute the largest single item in 
maintenance and the labor cost is 
high, so that any satisfactory means 
whereby we could reduce this expense 
would be of great benefit.” 

Reduced ballast renewal has 
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brought an insistent demand for more 
satisfactory methods of cleaning bal- 
last than are now open to many roads, 
particularly the smaller ones. The 
chief engineer of one of these roads 
observed’ that “some of the larger 
roads can doubtless demonstrate suf- 
ficient economy to warrant the use 
of large and expensive machines, but 
it is out of the question with us. What 
I need is a small and inexpensive ma- 





chine for cleaning ballast, the carry- 
ing and maintenance charges on which 
will be within reason.” 

For the same reason, cleaning the 
cribs has assumed greater importance 
than formerly, when it was custom- 
ary to use the ballast from the cribs 
for raising the track. A large number 
of maintenance officers are, therefore, 
seeking a satisfactory machine for 
cleaning the cribs. 

One further comment related to 
modification of the equipment now 
available, to reduce weight, give great- 
er speed of operation, higher effi- 
ciency and lower operating costs. 
Most officers are aware that consid- 
erable progress has already been made 
along these lines during recent years, 
but they do not believe there has been 
enough. What they want is lighter, 
but sturdy, machines with self-con- 
tained power units, which are rapid 
in action and dependable with respect 
to broken parts. They recognize that 
in large measure they must look to 
the manufacturer for these improve- 
ments, and they feel assured that they 
can depend on him to make them. 
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IT IS a trite saying that maintenance 
practices have developed so rapidly in 
recent years that those of yesterday 
are outmoded today and that those 
of today will, in part at least, be obso- 
lete tomorrow. It is rarely, however, 
that opportunity is afforded for a 
clear-cut comparison between the 
methods of today and those of only 
a few years ago. Such an opportu- 
nity was afforded during the last sum- 
mer to compare the methods prac- 
ticed in 1927 in laying rail with those 
fol'owed today on the same road un- 
der almost identical conditions. In 
both years the rail was laid on the 
same line, although not on the same 
section of the line, which is double 
track; the weight of the new rail was 
not greatly different; and in both 
years the rail gangs were fully mech- 
anized with up-to-date power equip- 
ment and tools. 


Power Equipment 


Fully as interesting as the differ- 
ence in methods, the comparison 
brings out quite clearly the advance 
which has been made in the design of 
power equipment for laying rails. 
Some machines which were not avail- 
able at the earlier date have been de- 
veloped in the meanwhile, others have 
been improved, and still others have 





failed to meet the exacting require- 
ments of effectiveness or economy 
which the laying of rail demands. 

For many years it has been the 
policy of the Chicago & North West- 
ern to employ power machines and 
tools in track maintenance where this 
could be done effectively and eco- 
nomically. In pursuance of this policy 
it has kept abreast of the develop- 
ments in the power-equipment field, 
although obviously, in view of the 
difficult economic conditions of the 
last few years, not all of its machines 
today are the latest models. On the 
other hand, as a result of this policy, 
its rail gangs, both in 1927 and in 
1935 were fully mechanized with the 
latest equipment of those dates, and 
the methods followed by the rail gangs 
were equally up to date. For these 
reasons, it is possible to compare the 
methods and equipment used in 1935 
with those of eight years earlier. 

The work in question was carried 
out on the Chicago-Omaha line of the 
North Western by specially-organized 
gangs which moved from division to 
division as required by the rail pro- 
gram for the year. While on any 
division, however, the gang was under 
the direct supervision of and reported 
to the roadmaster. In neither year 
was any effort made to make or break 
records in laying rail. Rather, it was 


Is There a 
Dollar Value 
in Modern 
Equipment? 


An example of the dollar value 
of discarding obsolete equip- 
ment and substituting therefor 
the latest models where they are 
able to demonstrate superior 
operation or higher efficiency 
is illustrated by comparing the 
results obtained by two rail 
gangs on the Chicago & North 
Western, which laid rail under 
almost identical conditions. By 
using the latest equipment this 
road was able to increase its 
output per man employed by 25 
per cent, as compared with a 
gang which, eight years before, 
was equipped with the latest 
machines then available. 





believed that better ultimate results 
would be obtained by a balance of 
every operation, which would give 
steady, orderly progress, with every 
item of work completed up to the point 
of closure every night. 


Traffic Diverted 


To permit uninterrupted use of the 
machines and at the same time reduce 
delays to traffic to the minimum, in 
both 1927 and 1935 traffic was di- 
verted during working hours from 
the track to be relaid. To accomplish 
this, temporary crossovers were in- 
stalled at convenient intervals, gener- 
ally to provide for either two or more 
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days’ work, the location of the cross- 
overs and their spacing depending on 
grade conditions, the proximity of 
stations and the probable frequency 
of train meets. 

As a further measure to eliminate 
delays to traffic, operators were placed 
at each of the temporary crossovers 
and provision was made so that they 
were in constant touch with the dis- 
trict dispatcher. In addition, in 1927, 
a dispatcher was assigned loca'ly to 
handle train movements over the 
stretch of single track. By careful 
planning on the part of the local and 
(istrict dispatchers, serious delays to 
trains were avoided and all delays 
were reduced to the minimum. 

Owing to the fewer trains in 1935, 
and to the further fact that in the ter- 
ritory where the rail was being laid 
all but four important passenger 
trains were scheduled to pass outside 
of working hours, a local dispatcher 
was not assigned. Instead, the opera- 
tors worked directly with the district 
dispatcher, and the assistant superin- 
tendent of the division was detailed to 
maintain general supervision over all 
train movements, including those of 
the work train employed in connection 
with the rail renewal. 

In both years, at the end of the day 
every detail of the work back of the 
point of closure was completed and 
the track was in condition for double- 
track operation. This included the 
bonding for the track circuits and the 
picking up of the old rail and other 
materials, so that each morning the 
gangs were able to start with a clean 
slate. As a further indication of the 
similarity of the conditions in the two 
years, in 1927, 100-Ib. rail was re- 
placed with 110-Ib. rail. In 1935 
100-Ib. rail was replaced with 112-lb. 
rail. 


Organization 


In general outline, the gang organi- 
zation was the same in both years. 
There were marked differences, how- 
ever, in the internal details of the two 
organizations, brought about largely 
by the difference in the number and 
types of power equipment, whereby it 
was possible to reduce the number of 
men in the gang from 185 to 120. The 
sequence of the various operations 
was substantially the same in both 
years, the few minor variations that 
were noted being the result of these 
differences in the power units. For 
this reason, the sequence and methods 
followed in 1935 will be given and 
compared with 1927 where these dif- 
ferences were of consequence. 

New tie plates were installed in 
both years because the bases of the 
old and new rail were not the same 
width. For this reason, in both years, 
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Two Machines 
to Pull the 
Spikes, Each 
Manned b y 
Three Men, Led 
the Operation 


One Nut Strip- 
per Was Able 
to Keep Up 
with the Work 


The Rails Were 
Thrown Out by 
Hand by Two 
Men with Lin- 
ing Bars 


Two Men Set 
Tie Plugs and 
Two Men Drove 
Them Down 
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A Battery of Adzing Machines Prepared the Ties for the Tie Plates 





- 


Placing the Tie Plates 





Dropping the Rail into Place 
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all spikes were pulled and the ties 
were adzed. In both years the joints 
were stripped while the rail was still 
in the track and the rails were thrown 
out individually. 

Prior to the arrival of the gang the 
rail and turnout material was distrib- 
uted on the ground, but the track 
fastenings and other small material 
were distributed daily immediately 
ahead of the gang by the work train. 
When this distribution was completed, 
the train dropped back to load the old 
rail and materials and do other inci- 
dental work. 

A general foreman and three assist- 
ant foremen were in charge of the 
work in 1927. In the belief that more 
intensive supervision of this impor- 
tant work is warranted, two foremen 
were added to the force in 1935, al- 
though the gang was smaller, while a 
signal foreman and one assistant fore- 
man had charge of the application of 
the insulated joints and the bonding. 


Preparatory Work 


Preceding the main units, 1 man 
distributed tie plugs, 2 men placed the 
new tie plates in the center of the 
track, 1 signal man clipped the bond 
wires and 1 man removed the anti- 
creepers. Leading the gang, 2 Nord- 
berg spike pullers, 3 men with each 
machine, pulled the spikes. Owing to 
the relative position of the spikes and 
bolts in the joints, not all of the joint 
spikes could be pulled with the ma- 
chines, for which reason two men 
with claw bars followed the spike pul- 
lers to pull those at the joints and any 
others that had been missed, such as 
badly throat-cut or otherwise defec- 
tive spikes. 

These 9 men, 1 removing anti-creep- 
ers and 8 pulling spikes, compare with 
2 men removing anti-creepers and 42 
men pulling spikes in 1927, at which 
time the latter operation was _ per- 
formed by hand, since acceptable 
equipment was not then available for 
this work. The use of these two power 
spike pullers thus resulted in a reduc- 
tion of 34 men in this operation alone. 

Following the spike pullers, 1 Nord- 
berg nut stripper, manned by 2 men, 
turned the nuts off of the bolts. While 
this machine has sufficient torque to 
break a bolt in case the nut is refrac- 
tory, to avoid loss of time frozen nuts 
and nuts with rounded corners were 
left to be burned off by a torchman 
who followed close behind with an 
oxy-acetylene cutting torch. Immedi- 
ately behind the torchman 1 man re- 
moved the angle bars. 

In 1927, the nut stripper in use did 
not have sufficient power to start the 
nuts quickly, for which reason 4 men 
were assigned to start them with hand 
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wrenches, after which they were run 
off with the power machine. The 
force employed at that time consisted, 
in addition to these 4 men, of 1 opera- 
tor, 2 strippers, 1 torchman and 1 
helper and 2 men removing angle 
bars, a total of 11 men, as compared 
with 4 in 1935, a reduction of 7 men, 
5 of whom are accounted for by the 
use of more modern equipment. 


Lining Out Rail 


Setting out the old rail was a ma- 
chine operation in 1927, which re- 
quired 1 operator, 1 tongman and 2 
men to guide the rail. This is a case, 
however, where it has been found 
that the work can be done as effec- 
tively by hand, since the individual 
rails can easily be thrown out by 2 
men with lining bars, a reduction of 
2 men, as was being done this year. 
There is considerable advantage in 
eliminating large power units from a 
busy gang unless they can do the work 
more effectively or cheaper than it can 
be done by hand. In this case, there 
was a further advantage in the fact 
that the crane was released for work 
elsewhere. 

As soon as the rail was out of the 
way, 2 men threw the old spikes and 
tie plates out on the shoulder where 
they were convenient for loading on 
the work train. They were followed 
by 2 men with a punch and sledge, 
who drove down any spike stubs that 
were left. Next came 2 men setting 
tie plugs and 2 men driving them 
down. Following this, 3 men leveled 
the ballast in the cribs to clear the ro- 
tating adzing heads and swept the 
ballast and grit from the top of the 
ties. 

Three Nordberg adzers, each of 
which required two men, then adzed 
the ties. The practice followed was 
for the first machine to make a rough 
initial cut of sufficient depth to re- 
move all loose, decayed and splintered 
wood. The second one then made a 
major cut in the sound wood and the 
third made the finishing cut, each of 
the machines was thus used on every 
tie. As the final operation of this 
unit, three men placed the new tie 
plates on the ties in position to receive 
the new rail. 

Immediately behind the adzers came 
a push car equipped for disassembling 
and assembling the adzer heads and 
grinding the adze bits. Three men 
were engaged in this work, one to 
carry the adzer heads between the 
machines and the grinder car, a sec- 
ond man to remove the bits and as- 
semble them after they had been 
ground, and a grinder. 

This unit, therefore, consisted of 

3 men. Thirty-two men were em- 





Railway Engineering i Maintenance 





Three Sets of Three Men Each Did the Gaging 
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ployed in this unit in 1927, or 9 more 
than in 1935, the adzing alone requir- 
ing 20 men at that time, as compared 
with 6 last year. In 1927, no men 
were assigned to drive down the spike 
stubs, every adzer being expected to 
do this when he encountered such 
stubs, although one broom man was 
employed to sweep the tops of the ties. 
In making the comparison for this 
unit, it should be understood that the 
three men who were engaged in keep- 
ing the adze bits sharp were included 
as a part of the unit, while in 1927 
the tool repairmen who ground the 
hand adzes were not. While it was 
not possible to make a detailed com- 
parison of every item included in this 
preparatory work, 38 men were em- 
ployed in this advance group in 1935, 
while 91 were required in 1927, a 
total reduction of 53 men. 

With one exception, exactly the 
same organization, method and equip- 
ment were employed in both years in 
the unit that placed the rail. Using a 
Burro rail crane in both years, with 1 
operator, 1 tongman handled the rail 
tongs and 2 men guided the rail into 
place. This year one of the latter also 
inserted the expansion shims, and an- 
other man, known as the thermometer 
man, kept track of the temperature of 
the rail and removed the shims after 
the joints were applied. In 1927, a 
thermometer man was not employed, 
but 2 men were engaged in handling 
the shims, one to insert and another 
to remove them. There was thus a 
reduction of one man in this unit. 


Bolting 


Two push cars were attached to and 
pulled by the rail crane. The first 
contained a barrel to hold a supply 
of drinking water, and carried a com- 
plement of extra tools. The second 
was a supply car from which three 
inen distributed spikes, bolts, spring 
washers and anti-creepers for the fol- 
lowing unit, of which these men were 
a part. Four men were engaged in 
applying the joints and starting the 
nuts, which were then tightened by 
two men using a Nordberg bo!t tight- 
ener. This unit thus consisted of nine 
men. 

By way of contrast, this unit con- 
sisted of 19 men in 1927, of whom 6 
were engaged in distributing material 
and 8 in applying joints and starting 
the nuts. In this connection, it is well 
to remember that the toeless joint 
which was used with the 112-Ib. rail 
is easier to apply than the angle-bar 
type, and this may account for some 
of the difference in the number of 
men engaged in applying joints. The 
bolt tightener employed in 1935 re- 
quired two men for its operation and 
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it brought the bolts to the desired ten- 


sion. The equipment used in 1927 
required one machine operator and 
two tool handlers, but it was unable 
to bring the bolts to final tension, for 
which reason it was necessary for two 
men with hand wrenches to give the 
nuts two or three turns before they 
were fully seated. 


Gaging 


After the rail had been bolted, 9 
men, in three sets of 3 each, did the 
gaging and 22 men completed the 
spiking. It will be noted that the 
spiking was done manually, 31 men 
being engaged in this operation. In 
1927, mechanical spike drivers were 
employed, 30 men being required to 
do the gaging and start the spikes. 





Comparison of the Number of Men in Rail 
Gangs in 1927 and 1935 










Differ- 

1927. = 1935 ence 

Preparatory work.... 91 38 —53 
Setting in rail 5 -—-1 
WOU: (sss caten a 9 —10 
Spiking : 33 —12 
Signal Sane... 0.c-i00 6 +3 
Miscellaneous 5 +3 
Wrork strait... cc... 18 +3 
Supervision «...sc:.... 6 2 
71°C) 2) Son ae Bes 185 120 —65 


These were followed by the spiking 
equipment with which there were one 
operator and two men. It was also 
necessary to assign four men to pull 
and redrive by hand such spikes as 
had been bent by the mechanical 
drivers. This unit, therefore, required 
37 men, or 6 more than were neces- 
sary by reverting to hand spiking. In 
1935, the anti-creepers were applied 
by 2 men, while 8 were assigned to 
this work in 1927, a further reduction 
of 6 men, or a total reduction of 12 
men in this unit, as compared with 
1927. 

Next, a signal unit composed of 
two welders and two helpers welded 
the signal bonds at the joints, so that 
the bonding was completed as the rail 
was laid and the automatic signals 
were ready to function within a few 
minutes after closure each day. Asa 
part of this unit, but usually working 
well in advance of the bonding, the 
signal foreman and an assistant fore- 
man attended to the application of the 
insulated joints. In 1927, only three 
signal men were assigned to the rail 
gang, so that there was an increase of 
three men in this unit. 

Five men were engaged in miscel- 
laneous tasks which were not assigned 
to any particular unit. In this group 
2 men carried water, 1 man picked up 
dropped tools and returned them to 
the extra supply on the push car at- 
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tached to the rail crane; 1 man turned 
the old rail up workway to facilitate 
loading; and 1 man recorded heat 
numbers, the heat number of every 
rail being taken in consecutive order 
and referred to mile posts, after it 
was, in place in the track. This com- 
pares with two water boys in 1927. 

Bringing up the rear, except for a 
short period in the morning while it 
was distributing material for the day’s 
work, the work train with 18 men, 3 
more than in 1927, picked up the old 
rail and other material. New material 
which had not been used was seggre- 
gated and redistributed the following 
day. Except the rail, all of the old 
material was classified as it was picked 
up, the usable items and scrap being 
loaded separately. 

Summarizing the foregoing detailed 
comparisons of the individual units 
for 1927 and 1935, in the former year 
185 men were employed, including a 
general foreman and 3 assistant fore- 
men, while this year the gang num- 
bered only 120 men, or 65 less, 
including a general foreman, 2 fore- 
men and 3 assistant foremen. A more 
direct comparison of the number of 
men in each group is shown in the 
accompanying table. 

It is interesting to note that the 
largest reduction in the number of 
men occurred in the work of remov- 
ing the old rail and preparing the ties 
to receive the new rail. Both the 
pulling of the spikes and the adzing 
of the ties was done by hand in 1927 
because equipment for these tasks was 
either not available or not acceptable. 
In the short space of eight years, 
however, effective equipment had been 
developed for both tasks. 

A comparison of the amount of 
work accomplished per man, including 
the foremen, in the two years under 
consideration is also of interest. In 
1927, the rail gang averaged 9,683 ft. 
of track a day for 12 days, or 52.9 
track feet for each man in the gang. 
In 1935, owing to the fact that much 
of the rail was laid through towns 
where numerous turnouts and street 
crossings retarded progress, the gen- 
eral average was lower. However, 
where these obstructions did not in- 
terfere, the progress amounted to 7,- 
920 ft. a day, or 66 track feet a day 
per man employed, a gain of approxi- 
mately 25 per cent, most of which can 
be attributed to the use of equipment 
of improved design. 

The organization of the 1935 gang, 
a development of that of preceding 
years, was worked out by J. A. Pea- 
body, then engineer maintenance, un- 
der whose general direction the work 
was done. The late P. J. McAndrews, 
roadmaster, was in direct charge in 
the field. 
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See Typical Snow 
Scenes on Follow- 
ing Two Pages 


Battle Record Snow and Cold 


NOT FOR many years, if ever be- 
fore, have the maintenance forces of 
the railroads been called upon to cope 
with such widespread and long con- 
tinued heavy snows and severely cold 
weather as prevailed throughout the 
north-central states almost continu- 
ously throughout February. With 
temperatures ranging down to 45 be- 
low zero and repeated heavy snows 
piling on top of one another, main- 
tenance forces have been taxed to the 
limit of human endurance in opening, 
and keeping open, lanes of traffic 
through snow-filled cuts and in rescu- 
ing trains and even snowplows stalled 
in huge drifts. On lines in the affect- 
ed area every available piece @f snow- 
fighting equipment has been pressed 
into service and thousands of extra 
snow shovelers have been added to 
the regular forces in an effort to keep 
traffic moving on both main and 
branch lines. 

The states which have been most 
severely affected by the intense cold 
and heavy snows are Illinois, Iowa, 
Nebraska, South Dakota, Wisconsin, 
Michigan and Minnesota, although 
portions of other states over a large 
area have also been affected. Sweep- 
ing from west to east, repeated snow 
storms laid successive blankets of 
snow on the ground, while high winds 
caused the formation of drifts around 
all obstructions. Between snow 
storms extremely low temperatures 
tended further to increase suffering, 
to slow up transportation agencies and 
to make outdoor labor difficult in the 
extreme. 

As a result of these storms and ab- 
normally cold weather, railway opera- 
tion in this area has been affected 
more severely than at any time dur- 
ing the last 37 years. In spite of her- 
culean efforts by railroad forces, main 
line schedules in the affected area 
were repeatedly disrupted for hours 
and occasionally for days at a time, 
while service on many branch lines 
was abandoned until main line traffic 
could be restored to something like 
normalcy. For instance, up to Feb- 
tuary 9, principal passenger trains 
came into Chicago from the West not 
more than 8 hr. late, nor more than 
4 hr. late from the East, but when 
another blizzard struck on February 


8-10, main line trains on western roads 
were as much as 24 hr. late and many 
were annulled. Additional snow on 
February 15-17 and reoccurring sub- 
zero temperatures caused further dis- 
ruption to schedules and the difficulty 
of keeping cuts open increased as the 
snow became deeper. 

Repeatedly, passenger trains be- 
came stalled in huge drifts and had 
to be rescued by snowplows, supple- 
mented by crews of snow shovelers. 
On doubletrack main lines efforts 
were frequently concentrated on keep- 
ing only one track open, while in one 





Most severe weather conditions 
in 37 years disrupted railroad 
schedules in February, with the 
result that snow-fighting forces 
were taxed to the limit in keeping 
main and branch lines open. 





case, traffic over an alternate freight 
line was practically at a standstill for 
three weeks, while snowplows and 
crews of snow shovelers fought des- 
perately to clear away the huge accu- 
mulations of snow in the cuts. 
However, while disruption of rail- 
road traffic was serious, it was tem- 
porary and most trains returned to 
something like their regular schedules 
soon after each storm, highway traffic 
was paralyzed for weeks with the re- 
sult that many communities were en- 
tirely dependent on the railroads for 
necessities of life, such as food and 
fuel. In fact, ina number of instances 
communities, otherwise entirely iso- 
lated, were saved by the arrival of 
railroad snow-fighting crews followed 
by trains bearing fuel and supplies. 
Snow fighting has been difficult and 
fraught with hardship. Owing to the 
great depth of some of the drifts, 
snowplows, even when double-headed, 
frequently became stalled and had to 
be dug out by relief crews. Because 
of the extremely low temperatures, 
employees were not only subjected to 
great hardship and suffering but their 
efficiency was considerably reduced. 
Another hampering factor, attribut- 


able to the low temperatures, was the 
fact that fine, or “sugar,” snow was 
constantly whipped along the ground 
by the wind, even when no snow was 
falling, with the result that cuts tend- 
ed to fill rapidly and plows had to be 
operated constantly. Moreover, be- 
cause of the relatively great depth 
(20 ft. or more) of some of the snow 
cuts it has been necessary to shovel 
the snow out in relays, with men sta- 
tioned at convenient elevations on the 
side slopes. 


Roads Affected 


Among the railroads affected most 
severely were the Illinois Central, the 
Chicago, Rock Island & Pacific, the 
Chicago, Burlington & Quincy, the 
Chicago, Milwaukee, St. Paul & Pa- 
cific, the Chicago & North Western 
and the Chicago Great Western. The 
most troublesome location on the IIli- 
nois Central was at Macy, Iowa, a 
point on its main line, where a train 
stalled in a 2%4-mile cut on February 
4 delayed service for 24 hr. Again 
on February 8, another train became 
stalled at the same location, despite 
the fact that a plow had opened up 
the line a short time previously. On 
February 9 alone at least five trains 
were stuck in drifts at various points 
in Iowa and Illinois, while a Russell 
snow plow, together with three loco- 
motives, were being dug out of a 15- 
ft. drift near Haldane, Ill., by a crew 
of 30 men. At one time it was re- 
ported that for two miles west of 
Dubuque, Iowa, there was no place 
where the depth of snow along the 
track was less than 20 ft. 

Under these conditions the Illinois 
Central found ample need for its snow 
fighting fleet of 18 wedge plows and 
10 Russell plows, and also pressed 
into snow fighting service 7 spreaders 
and 3 ditchers. To provide sufficient 
power for bucking the huge drifts the 
plows were frequently double-headed 
and, in addition, were accompanied by 
gangs of shovelers containing as many 
as 50 to 60 men. Another measure 
involved the provision of crews of 
shovelers on passenger trains so that 
immediate aid would be available if 
such trains should become stalled. 

(Continued on page 168) 
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Why Some Salesmen 
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In Which Five Railway Supply 


Men Voice Their Grievances 


THE buyer and the seller cannot al- 
ways be able to see eye to eye. One 
must apply sales force, while the other 
exerts sales resistance, until there is 
a “meeting of the minds.” And since 
there are included in the category of 
buyers and sellers, individuals repre- 
sentative of the whole gamut of hu- 
man personalities, it follows that the 
circumstances attending the contact 
of the salesman with his prospect are 
not always pleasant. However, the 
amenities of business would be of no 
consequence if it were not for the 
fact that the manner in which the 
buyer and seller treat each other has a 
bearing on the efficiency with which 
business is done. Railway supply 
men, for example, sometimes impose 
themselves needlessly on railway men, 
while the latter have been responsible 
for an enormous waste of the time of 
the former. In the first case the rail- 
ways suffer directly, while in the sec- 
ond case the resulting increase in the 
cost of selling leads to higher prices 
for what the railways buy. 

One side of this problem, namely, 
the shortcomings of the salesmen as 
seen by the railway officer, was pre- 
sented in a series of anonymous con- 
tributions that appeared in Railway 
Engineering and Maintenance for 
March, 1935 under the title “Why 
Some Salesmen Can't Get In.” Be- 
lieving that there is just as much to 
be said on the other side, we invited 
a number of supply men to review 
their experiences with railway men 
on whom they call, and their contri- 
butions appear in this and following 
columns. 

The object of this series of articles 
is not to afford an opportunity for 
supply men to get certain grievances 
“off their chests,” nor is this the in- 
centive that prompted them to accept 























our invitation. Rather, the object is 
to improve the relationship between 
the supply men and the railway men 
for the purpose of facilitating the 
merchandising of the products that 
the railroads buy. 


Letting George Do It 


THE most serious obstacle that con- 
fronts the salesman of a new product 
is to overcome the mental inertia of 
the men on whom he calls. This re- 
luctance to take up new ideas is not 
nearly as prevalent as it used to be; 
in fact, it may well be said that the 
depression has done more to jar rail- 
way men out of their fixed habits of 
mind than all the efforts of the supply 
men. By that I do not mean that 
railway men as a class have not been 
enterprising in the past. The progress 
that was made in the second half of 
the “twenties” in the introduction of 
mechanical appliances in track work 
is proof enough of their willingness 
to try new ideas. At the same time, 
there were all too many who pre- 
ferred to wait and see what success 
the X.Z. & Y. railroad had with a 
device before they risked their own 
reputations to the extent of recom- 
mending its purchase. 

The job of the salesman has been 
made easier in another way as the re- 
sult of changes wrought by the de- 
pression. System maintenance offi- 
cers have been compelled to acquire a 
much more intimate knowledge of the 
more minute details of the work of 
their men than they had in pre-depres- 
sion days. Perhaps they had too 
much money to spend in the flush days 
to have time for details, but I find 











them much easier to deal with these 
days because they know more about 
what my product is doing. They are 
also much more ready to listen to the 
suggestions and recommendations of 
their subordinate officers. 

These comments apply not only to 
the problems attending the sale of 
power equipment to the railroads, but 
also to controversies arising out of the 
definite need for changes in practice 
or organization to obtain the most 
effective results from the use of a 
machine designed to supplant manual 
methods. The higher officers have 
been much more insistent on strict 
adherence to methods set forth in the 
“Book of Rules” than the men on the 
firing line who are in a position to 
see the practical problem presented. 
Of course, there is always danger in 
generalization—there are plenty of 
system maintenance officers who have 
always been on the job and who have 
been as alert in sizing up the situation 
as the man who is on the ground every 
day. 

But the supply man has his troubles, 
also, with the man who is right on 
the job, or at least thinks he is, and 
who is thoroughly convinced that he 
knows more about the appliance than 
the manufacturer does himself. I 
refer to the railway expert who sees 
a half dozen ways in which the ma- 
chine can be greatly improved, and 
who withholds his recommendation 
for a purchase unless certain changes 
are agreed to. Perhaps he may even 
offer a design’ of his own and request 
bids for machines to be built in ac- 
cordance with his plan. 

No manufacturer contends that he 
is infallible or that there may not be 
room for some improvement in his 
appliance. But in view of his oppor- 
tunity to observe the performance of 
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his machine on not one but many rail- 
ways and under a wide variety of 
physical conditions, and in view of 
his knowledge of the requirements im- 
posed in manufacture, he should be in 
a better position than anyone else to 
judge what improvements may reas- 
onably be made. But granting that 
the changes proposed by the railway 
man are thoroughly sound, it is not 
practicable to incorporate them until 
such time as it becomes feasible to get 
out a new model. Even with work 
equipment of the types bought by the 
railways, the economies to be derived 
from quantity production of duplicate 
units have an important bearing on 
the price that a manufacturer must 
ask for his product. 

Some manufacturers have com- 
plained of expenses incurred as a re- 
sult of unreasonable demands made 
by some railroads in servicing equip- 
ment purchased. They cite instances 
where a service man has been com- 
pelled to travel hundreds of miles only 
to find that a fuse was burned out 
or that a few nuts needed tightening. 
We, also, have had such experiences, 
but we welcome the opportunity to 
keep in touch with the performance of 
our machines, for it is only by seeing 
them at work that we can offer sug- 
gestions designed to improve per- 
formance or to expand the field for 
their usefulness. 


Other Duties 


The closing of the contract does not 
terminate the salesman’s job. It is 
just as important to follow up the 
sale with whatever measures are nec- 
essary to see that the machine is used 
properly. In some cases it even be- 
comes a matter of getting it used at 
all. Almost every supply man has 
been chagrined by the sight of one or 
more of his outfits stored along the 
right-of-way, with every appearance 
of having been idle for months, and 
it is not always easy to break down 
the inertia or lack of interest that is 
responsible for such a failure to use 
his equipment. In some cases, he may 
encounter outright antagonism, but 
more often than not, he himself is 
responsible for this attitude. Most 
likely he has centered his sales efforts 
on the system officers, without taking 
the necessary steps to see that the men 
down the line were sold also. 

In these circumstances it may hap- 
pen that instead of trying to use a 
machine, the men in the field are 
spending their time trying to find 
reasons why it cannot be used. To 
my mind this is an exceedingly short- 
sighted attitude, whether it concerns 
my appliance or those of my competi- 
tors. The machine has been bought 
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and paid for, so if it is not used the 
railroad rather than the supply com- 
pany is the principal loser. 

Another source of trouble to the 
supply man arises from the purchase 
of spare or replacement parts. Many 
of these are stock materials that can 
be bought on the open market, with 
the result that the purchasing agent 
will often suggest substitutions to 
which the officer of the using depart- 
ment will frequently offer no objec- 
tions. This practice may result in 
some savings, but it should be under- 
taken with extreme caution because 
it may lead to trouble that will prove 
more expensive than the saving in the 
price of the parts. If parts are bought 
from other than the manufacturer of 
the appliance, they must be of the 
same quality of material and finished 
to the same close tolerances as those 
that the maker has found it neces- 
sary to incorporate in his device. 


Sell Transportation 


THE experience of the writer in so- 
liciting business from railway officers 
has been by no means unsatisfactory ; 
in fact, it has been almost invariably 
the opposite. The unfortunate experi- 
ences have usually occurred at some 
remote point where an officer, for one 
reason or another, has been seemingly 
unwilling to realize that his caller 
came a long distance to make the visit 
and should be accorded some courtesy, 
to say the least. If engaged at the 
time of the call, he should make some 
effort to grant at least a few minutes 
to a caller from a distance. 














Salesmen Are Prospective Purchasers 
of Transportation 
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It has long been my belief that 
many railroad officers in engineering 
positions could well emulate the atti- 
tude of the purchasing officers of our 
more progressive railroad systems. In 
other words, they could give proper 
consideration to the value to the rail- 
road of the advertising and good will 
to be gained by having the salesman 
leave with a kindly feeling toward the 
railroad. I feel that this phase of the 
matter is often overlooked; it is for- 
gotten that the salesman represents a 
concern that is also a prospective pur- 
chaser of the only commodity a rail- 
road has for sale — transportation. 
Since a railroad can only be known 
through its officers and employees, 
they have an opportunity, when sales- 
men call, to do a good selling job for 
their own company. 

It is true that salesmen may occa- 
sionally abuse the courtesies extended 
to them, but in most cases, cognizant 
of the fact that the railway officer is a 
busy man, they will stay no longer 
than is necessary to discuss briefly the 
subject at hand, un!ess the officer in- 
dicates otherwise, and the good-will 
value to the railroad of such courteous 
consideration to the salesman will be 
far reaching. 

Naturally the salesman most useful 
to his firm is one who not only has a 
thorough knowledge of his own prod- 
ucts but is also familiar with railroad 
problems genera!ly, and is thus able 
to discuss such matters intelligently 
with railroad officers in presenting his 
own proposition. For this reason, a 
call by a salesman of this class may 
well be worth the time consumed. 


Some Tough 
Customers 


A RAILWAY supply man who 
nurses a grouch doesn't last long, be- 
cause a cheerful disposition is among 
the first requisites for success as a 
salesman. But no such rule applies 
to the railway officer, for his demon- 
strated capabilities as an engineer and 
an executive will normally outweigh 
any shortcomings of personality man- 
ifested by his manners (or lack of 
them) in receiving callers in his of- 
fice. However, to the seasoned sup- 
ply man, rebuffs, discourtesies and 
broken engagements are all in the 
day’s work, and he makes it his busi- 
ness to find a way to “get under the 
hide” of the tough customer, or to 
develop other channels through which 
to advance the interests of his prod- 
uct. 

He realizes, also, that irritability 
on the part of a railway officer is not 
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infrequently the result of overwork, 
and that interruptions in the course 
of a busy day to receive callers do not 
help matters. In these circumstances 
the wise salesman terminates the in- 
terview as quickly as possible and 
requests an opportunity to return at a 
more favorable time. No such ex- 
tenuating circumstances can be of- 
fered for the man who keeps a caller 
waiting for an hour while his actions 
and posture, as seen through the glass 
partition, belie the statement that “he 
is busy just now.” Such tactics 
serve no purpose for anyone. The 
caller is at least entitled to a frank 
statement that his request for an in- 
terview will not be granted. 

But the salesman’s real job starts 
when he gains an audience, and the 
most trying obstacle that he must ex- 
pect to face is inattention. Here, 
again, he is aware that his host is a 
busy man—that he has dozens of 
serious problems demanding his at- 
tention and that he must leave town 
again before he can possibly get all 
his work done. On the other hand, 
the salesman’s experience has taught 
him that the real executive is the man 
who eliminates everything from his 
mind except the matter immediately 
at hand—for whatever time he can 
devote to it. To do otherwise is to 
waste the time of both parties to the 
interview. The supply man cannot 
object if his time is cut short or if 
interruptions occur, but he has a right 
to undivided attention if he is to have 
attention at all. 


Insincerity 


Another trial of the salesman is in- 
sincerity on the part of his prospect. 
There is, for example, the man who 
distorts the facts, either deliberately 
or to cover up an inadequate knowl- 
edge of them, in an effort to place the 
visitor’s product in an unfavorable 
light. Such tactics may originate 
solely from a desire to bolster ug a 
position taken previously or to sup- 
port a preconceived theory that has 
no foundation of fact. In some cages 
it is purely a matter of obstinacy—the 
caller is invited in for no other reason 
than to provide the excuse for an ar- 
gument. Then too, there is the njan 
who will agree with every statement 
that the salesman makes, but who will 
be found subsequently to have taken 
an opposing stand when the product :s 
discussed at the staff conference. ' 

In still another class is the man who 
takes the salesman’s time for the pur- 
pose of acquiring a detailed knowl- 
edge of the product with no other ob- 
ject than to learn just how far he can 
go with a design of his own without 
infringing on patents. In other cases, 
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he may pursue the same tactics with 
the salesmen of competing products 
and then ask for competitive bids on 
a design that incorporates what he be- 
lieves to be the best features of each. 

It is understood, of course, that the 
illustrations cited above are the excep- 
tion. Most railway men are willing 
to meet supply men half way and 
work out their mutual problems on a 
basis that is fair to both. Railway 
men as a class, have a high standard 
of business ethics. 


Must Cultivate Prospects 


It is the salesman’s job to cultivate 
his prospects and the wise salesman 
has a reasonable amount of good taste 
when it comes to such matters as en- 
tertainment. Most railway men take 
a common sense attitude towards it 
also. The luncheon date, especially, 
has come to be recognized as a time- 





On the Whole Railway Supply Men and 
Their Clients Get Along Well Together 


saver, and it is no more than reason- 
able that the expense should be borne 
by the individual at whose instance 
the engagement was made. There are, 
however, a few railway men who are 
not averse to inviting entertainment, 
who suggest that the salesman call at 
11:30, or who will call at the sales- 
man’s office just before lunch time. 
But in most cases, the benefit to be 
gained is well worth the expense. Oc- 
casionally the supply man is confront- 
ed with an obvious demand for enter- 
tainment of an expensive and entirely 
unwarranted character, but in the ma- 
jority of such cases it is his own fault. 
The salesman who has developed a 
reputation as a lavish entertainer has 
a hard time living it down. 

On the whole, railway supply men 
and their clients get along well to- 
gether. They realize that each group 
has something to give to the other, 
and that cooperation will result to 
their mutual advantage. However, 
for the attainment of a thorough un- 
derstanding, both parties must realize 
that each has a responsibility to his 
employer that outweighs any other 
considerations. 
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Short-Sighted 
Policies 


IT has been my experience in selling 
mechanical equipment to maintenance 
officers that they are, as a rule, aware 
that their success is influenced largely 
by their alertness in keeping advised 
of the economic value of modern 
equipment and appliances, and im- 
proved methods of doing their work. 
Without this information they will 
be unable to make proper recom- 
mendations or specify the materials 
and equipment best adapted to their 
needs. For that reason, they are us- 
ually courteous, open-minded and re- 
ceptive. Those who have mechanical 
equipment under their jurisdiction 
are sincere in their efforts to co-op- 
erate with the manufacturers in mak- 
ing its use successful and profitable 
to the railroad. 

Manufacturers of. mechanical 
equipment for track work are always 
willing to listen to constructive sug- 
gestions from railroad officers, based 
on field experience with their equip- 
ment, that will result in improvement 
in design and thus make for easier 
handling and more economical and 
successful operation of the equip- 
ment. However, they dislike to be 
forced into special construction to 
meet the fancied idea of some railroad 
officer that his conditions are entirely 
different from those prevailing on any 
other railroad. A special design to 
meet such a demand calls for only 
limited production, and this means 
higher cost of manufacture that some- 
times results in prohibitive prices. 

It frequently develops that if the 
railroad officer in question would ac- 
cept the equipment that has been de- 
signed after very thorough and care- 
ful study of the conditions on the rail- 
roads as a whole, and put it into serv- 
ice on his railroad, he would find that 
it will meet his conditions equally as 
well and sometimes better than the 
specially designed equipment which he 
insists upon. Owing to the fact that 
it is built to meet the popular demand 
of the railroads, which justifies quan- 
tity production, he can purchase it at 
considerably less cost and at the same 
time get much quicker delivery. Also, 
in the event of breakdowns or emer- 
gencies, he can obtain the necessary 
parts from stock. Therefore, use of 
the standard machine results in real 
benefit and genuine economy to his 
railroad. 

We realize that conditions are not 
alike on all railroads and sometimes 
not alike on all divisions of the same 
railroad, but we do feel that a me- 
chanical unit used economically and 
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to advantage on one railroad, can be 
used to equal advantage and economy 
on others, with perhaps slight modi- 
fications or refinements in some spe- 
cial cases, thus enabling the manu- 
facturer to maintain a standard de- 
sign which permits of quantity pro- 
duction. 

The manufacturers of railroad 
equipment in this country have helped 
greatly in advancing the science of 
railroad construction, maintenance 
and operation. Their engineering 
staffs and officers have spent years in 
developing the most effective devices 
to conserve labor and insure safety. 
This has cost many thousands of dol- 
lars. The manufacturers are proud 
of their accomplishments and gladly 
stand behind their products. In the 
hope of advancing the industry they 
give freely of this knowledge, often 
without regard to monetary reward. 
But frequently they must ask them- 
selves, “Has this been properly appre- 
ciated.” 

For instance, the engineering de- 
partment of a large railroad calls upon 
a manufacturer for advice. The 
‘manufacturer places his entire stock 
of information in the hands of the 
railroad. Time and study are neces- 
sary to ascertain facts upon which to 
base specific recommendations. Most 
railroad officers fully appreciate this, 
but when bids for the new equipment 
are requested, this special service is 
not taken into consideration and the 
contract goes to another company that 
has just entered the field and is lack- 
ing in this practical experience. 

Quite possibly the first price might 
be slightly lower, but will the final re- 
sults be the same? Is it not possible 
that the first manufacturer, seasoned 
by years of actual experience will be 
able to deliver a more satisfactory 
product on which the ultimate cost will 
be lower, the economies effected 
greater, and service rendered supe- 
rior? 


Some Hard Cases 


IT IS equally unfair to judge all sup- 
ply representatives, or all maintenance 
officers by the exception. My com- 
ments have nothing’ whatever to do 
with the hundreds of considerate and 
intelligent maintenance officers, who, 
in spite of the pressure of their many 
responsibilities, at least attempt to be 
courteous to the many railway supply 
men who call on them. Instead, my 
remarks are concerned solely with 
those maintenance officers, who, for 
reasons unknown to me, evince ig- 
norance of many of the qualities of 
gentlemen when they are in their in- 
ner sanctums, behind a broad desk. I 
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believe that we supply salesmen have 
every right to be accorded a courteous 
reception by maintenance officers, if 
for no other reason than that as travel- 
ing representatives we are patrons of 
the railroad, which in my opinion 
places these officers in the same gen- 
eral field of endeavor—that of sales- 
men. 

It is most discouraging, upon ar- 
riving at an office after a long trip, 
to be met by an officious clerk whose 
one aim in life apparently is to make 
the “getting in” as difficult as possible. 
It is indeed irksome to be kept wait- 
ing indefinitely, only to be told event- 
ually—“you will have to call again,” 
or that so and so is—‘too busy to see 
you today,” or as happened in one in- 
stance—to find that the individual | 
was calling on had quietly slipped out 
his private exit to be gone until the 
following day. 


A Waste of Time 


Sometimes, when I ask to see a par- 
ticular officer, my card is returned 
with the suggestion that I talk to a 
subordinate; naturally I offer no ob- 
jection, but this substitution often re- 
sults in a waste of time and effort, for 





Interruptions Will Occur 


frequently the man to whom I am re- 
ferred is entirely unfamiliar with the 
problem to be discussed, or else is in 
no position to make any decision, and 
his time, also, is taken up unneces- 
sarily. 

On other occasions, when I have 
been successful in reaching my pros- 
pect; a gruff, half-hearted hello is 
the only greeting—never a suggestion 
that I be seated or make myself com- 
fortable, regardless of the tempera- 
ture. I make a brave attempt at stat- 
ing the purpose of my call, but do not 
make much headway, largely because 
my host’s attention is centered upon 
mountainous piles of correspondence 
through which he searches endlessly. 
Invariably such a call results in a net 
loss to both parties. 

But sometimes I am more fortunate 
and, having secured my prospect’s at- 
tention, we get down to business, only 
to be brought up with a short turn 
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upon learning that I have picked a 
chap who has an inborn grudge against 
my company or some individual in it, 
with the result that I listen minutes 
on end to a tirade that is most embar- 
rassing to me, to say the least, and of 
no benefit to the man himself. 


An Embarrassing Situation 


One officer, upon whom I had called 
and who apparently showed some in- 
terest in our product, was interrupted 
by a phone call. Without any apology 
on his part, he became engaged in a 
long and wrathy conversation that 





In Spite of the Pressure of Many 
Responsibilities 


ended with a severe “calling down” 
for the unfortunate party on the other 
end of the line. For the remainder of 
my visit I listened to a harangue on 
the short-comings and stupidity of his 
subordinates in general. 

Sometimes officers are unjustly 
prejudiced against certain products. 
One such individual summoned me, 
and on being shown into his presence, 
I was regaled with a general condem- 
nation of a device which, he claimed, 
caused him considerable trouble. | 
listened patiently and, when my 
chance came, I tactfully informed him 
that our company had not furnished 
the article in question. It developed 
later that this same man was one of 
those rare individuals who knows “all 
about everything,” that he rarely ac- 
cepted or followed the manufacturer’s 
advice or instructions concerning the 
devices he purchased, and consequent- 
ly did not secure the performance to 
which he was rightfully entitled. 


Really Human 


The sales representative spending 
countless nights on sleepers, contrary 
to much that has been said about his 
not patronizing the railroads, is after 
all really human, and is indeed thank- 
ful that experiences such as I have 
related, are rare. I have only the sin- 
cerest appreciation for all of the main- 
tenance officers who are ever courte- 
ous and glad to see me, even though 
they are not always in a position to 
favor me with their business, 
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How Far Behind? 


(Continued from page 147) 
lay of $19,379,000 for ballast and of 
$10,444,000 for water supply main- 
tenance during the same period. The 
outlay for maintenance of tools and 
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the use of all but the newer and more 
efficient machines. At the same time, 
this practice involves a disregard of 
the marked improvements that have 
been made in tools and machinery 


Expenditures for Roadway Machines, Small Tools and Supplies 


Roadway Machines 
A&B i 


Tools and Supplies 


Operation A& Operation 


1925 eevesseee-+- $1,895,000 $6,223,000 $260,000 $10,769,000 
1926 .... 2,059,000 6,957,000 218,000 11,876,000 
1927 .... 3,415,000 7,115,000 159,000 11,564,000 
1928 nesss Bp SAT GO00 7,063,000 219,000 10,759,000 
1929 - 4,079,000 7,767,000 236,000 12,102,000 
1930 : wees 3,241,000 7,074,000 144,000 9,470,000 
1931 : swe Age LORU00 5,258,000 428,000 4,343,000 
1932 3 . 300,000 3,471,000 64,000 4,447,000 
1933 ; ; . 318,000 3,586,000 41,000 4,464,000 
1934 . . 381,000 5,044,000 42,000 5,663,000 


machines during following years was 
necessarily reduced, but it is interest- 
ing to note that whereas the total ex- 
penditure for maintenance of way and 
structures was cut an average of 59 
per cent during 1932-33-34, the ex- 
penditures for the upkeep of roadway 
machines were cut only 51 per cent 
in 1932, 49 per cent in 1933 and 28 
per cent in 1934, while the curtail- 
ment for tools averaged about 57 per 
cent. As a matter of fact, the rail- 
roads spent almost as much for the 
maintenance of tools and equipment 
in 1932-33-34 as they did for ballast 
and water service combined. 

This comparison stands out in 
sharp contrast with the situation in 
respect to the net capital expendi- 
tures for tools and equipment, name- 
ly, the outlay for additions and bet- 
terments, less credits for retirements. 
In the five years, 1925-1929, the net 
capital charges for tools averaged 
$218,693 and for roadway machines 
$2,759,603. In contrast, the net 
charges for new machines during 
1932-33-34 averaged only 12.1 per 
cent of the corresponding figures for 
the predepression period. The cor- 
responding figures for tools were 29.7 
per cent in 1932 and 19.2 per cent in 
1934, while in 1933 the credits for 
tools retired exceeded the charges for 
additions by $64,980. 


Inference Is Obvious 


The inference to be drawn from 
these figures is obvious. The railroads 
spent relatively large amounts to keep 
tools and equipment in repair or for 
replacement, and only insignificant 
sums for new and improved appli- 
ances. They could readily pursue this 
policy, because the drastic curtail- 
ment of maintenance of way work 
placed a surplus of equipment at their 
disposal and they could dispense with 





during the period of restricted pur- 
chases, or of the proportionately high 
cost of keeping the old equipment in 
condition for use. It should be ob- 
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vious, therefore, that expanded pro- 
grams to make good the large volume 
of deferred maintenance will neces- 
sarily release a large volume of long 
deferred purchases of work equip- 
ment of all classes. 

This study of the extent of de- 
ferred expenditures for maintenance 
of way and structures has been predi- 
cated on the trends of operations prior 
to 1930, when decisions as to the re- 
quirements for a high standard of 
upkeep were not influenced by the 
specter of rapidly dec!ining revenues, 
but making due allowance for the de- 
creased rate of deterioration that fol- 
lows a reduction in traffic. While 
the standard of upkeep during the 
“twenties” was a high one, it was no 
higher than is necessary today. In so 
far as it concerns the tracks on a con- 
siderable number of lines, the old 
standard was not high enough, for 
these tracks are now carrying trains 
at speeds far exceeding the maximum 
speeds of 1929. 





Battle Record Snow and Cold 


(Continued from page 161) 


On the Milwaukee, the most trou- 
blesome location was at Sturtevant, 
Wis., between Chicago and Milwau- 
kee, where, because of the great ra- 
pidity with which the snow drifted, 
it was necessary to keep two rotaries 
and a spreader in constant service, 
supplemented by a gang of 75 men. 
However, severe conditions were also 
encountered on this line throughout 
Iowa, South Dakota and Southern 
Minnesota, and the road was forced 
to bring into action all its snow-fight- 
ing equipment, consisting of 70 wedge 
plows, 4 rotaries (including 2 trans- 
ferred from its western lines), 45 
flangers and 6 spreaders. With snow 
piled to depths of as much as 28 ft. 
in some cuts, this road_ stationed 
watchers at the most troublesome lo- 
cations, who were provided with port- 
able telephones attached to the dis- 
patcher’s line. So widespread were 
conditions requiring the use of rotary 
plows that these machines were kept 
in service 24 hr. daily. 


On the North Western 


Probably no road _ experienced 
greater difficulty in keeping its lines 
open than the North Western. This 
company’s freight line between Chi- 
cago and Milwaukee gave particular 


trouble and was closed almost con- 
tinuously for three weeks, traffic be- 
ing routed over the company’s pas- 
senger line between these points dur- 
ing this period. A rotary plow was 
in service constantly on this line and 
was supplemented at times by one or 
two Russell plows and as many as 
300 snow shovelers. Illustrative of 
the severity of the conditions on the 
freight line is the fact that the snow 
was piled to depths of 15 ft. or more 
along cuts only 2 ft. deep. With snow 
difficulties of almost equal intensity 
occurring on many other parts of the 
system, this company estimates that 
its snow-fighting activities during the 
first three weeks of February cost 
upwards of $300,000. Its snow-fight- 
ing equipment included 4 rotary plows, 
3 single-track and two double-track 
Russell plows, 93 wedge plows and 5 
ditchers equipped for fighting snow. 

On the Rock Island and on the Bur- 
lington, where 20-ft. snow drifts up 
to 1% miles in length were encoun- 
tered, snow-fighting equipment and 
personnel were also taxed to capacity. 
With 1 rotary, 17 wedges and 3 
flangers available, the Rock Island was 
forced to operate its snow-fighting 
equipment constantly, in order to keep 
its lines clear of snow, while the Bur- 
lington used 2 rotaries, several Juuls, 
16 spreaders and many wedge plows. 
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The Hazard 
Increases with 
the Number of 
Men Employed 


By A. H. PETERSON 


Roadmaster, Chicago, Milwaukee, 
St. Paul & Pacific 


While eliminating drudgery 
in many maintenance tasks, 
machinery is also lessening 
the hazards to employees 
and reducing the accident 
ratio. Careful operators are 
the key to success in acci- 
dent prevention. 





IT is an axiom of modern railroading 
that safety is of first importance. Rail- 
way men are interested not only in the 
savings in labor made possible by the 
mechanization of hand operations, but 
also in the effect that such machinery 
will have on their safety records. In 
these days of restricted revenues, 
power machines of many types have 
been placed in operation on every rail- 
road. It is interesting, therefore, to 
scan the pros and cons of their per- 
formance as they relate to safety. 
The term work equipment covers a 
wide field. For the purpose of this 
discussion, it will include any power 
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Does Work 
Equipment 
Promote Safety? 


machine which serves to replace labor 
on tasks formerly done by hand. Mo- 
tor cars are not included. 

It is obvious that manufacturers of 
track machinery have had to demon- 
strate the economies of their machines 
to railroad managements. They have 
also been forced to prove beyond ques- 
tion not only that a given machine will 
reduce cost, but also that the quality 
of the work is equal or superior to 
that done by hand. That these con- 
tentions have been proven is shown 
by the growing use of machinery of 
all kinds in track work. 

Lowered costs result largely from 
the savings effected through the 
reduced number of men required with 
machine operation. A piece of work 


equipment, such as a rail layer, re- 
quires a single operator and three men 
who assist in hooking, heeling and 
guiding each rail into position in the 


With the 112-lb. and 131-lb. 


track. 


rail being laid on many main lines, a 
rail-laying machine and its crew of 4 
men does the work of 16 to 20 men 
with hand rail tongs. With 75 per 
cent less men engaged in the opera- 
tion, the probabilities of accidents are 
reduced in the same proportion. Re- 
ducing the number of men necessary 
for any track operation commonly 
reduces the number of accident possi- 
bilities. Furthermore, it becomes cor- 
respondingly easier for foremen to 
supervise more closely the fewer men 
actually employed. 

All machinery must, of course, be 
properly cared for. It should be well 
lubricated, overhauled regularly and 
maintained in proper condition at all 
times. On rail-laying cranes, the rail 
hooks must be replaced when any 
signs of wear are noted. Cables and 
cable clamps must be inspected daily. 
Booms should not be operated at too 
great a radius when handling heavy 
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rail of the longer lengths. It is cus- 
tomary to carry a few short rails on 
the side of the machine to act as a 
counterbalance in keeping the wheels 
of the rail crane on the track. 

Rails should be so distributed that 
the need for running the machine for- 
ward and backward will be reduced to 
the minimum. Above all, the rail ma- 
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crane has been used to unload, pile 
and reload in excess of 10,000 switch 
ties annually. The same crane has 
loaded large numbers of cars of dirt 
and as many as 100 cars of old ties 
released from track in connection with 
tie renewals in one season. It has 
unloaded 160,000 ft. of rail in one 


season without a single accident. 





Power Tampers Are Used on Most Railroads 


chine operator must be reliable. A 
single false move on his part may 
crush a man’s foot or cause his death. 
A rail weighing in the neighborhood 
of a ton cannot be dropped suddenly 
from any great height without invit- 
ing disaster. The fullest co-operation 
and understanding must obtain at all 
times between the operator of any 
machine and the men who function as 
helpers. 

Heavy machines, such as rail layers, 
often work so far from a passing track 
or spur that they must be set off along 
the track when trains are due. It is 
necessary that these setoffs be built 
with care after a selection of suitable 
locations has been made well in ad- 
vance. If they are built along fills, 
ties or other timber must be used in 
their construction. The cribbing at 
the rear of such setoffs must be built 
carefully or it may give way as the 
machine is shoved upon it. Clayey 
fills are especially dangerous and 
should not be used as sites for rail- 
laying machine setoffs. Failure to ob- 
serve this precaution may result in a 
machine tipping completely over and 
endangering the life of not only the 
operator but of other workmen. It 
should be needless to add that setoffs 
should be so built as to permit proper 
clearance from passing trains. 

Locomotive cranes do every class 
of heavy work. They may be used to 
load and unload rail, ballast, snow, 
dirt, switch material and for countless 
other tasks. Not only do they reduce 
the number of men required in such 
jobs as loading old ties in yards and 
unloading heavy frogs and railroad 
crossings, but they lessen the hazards 
to the reduced number of men actu- 
ally employed. 

In one large Chicago terminal a 


Handling switch ties, fresh from the 
treating plants, is a dangerous job if 
done by hand. A crane does this work 
more economically and far more safe- 
ly than is possible by hand labor. 


Experienced Operators Vital 


A crane operator must be experi- 
enced, reliable and able to diagnose 
the ailments of his machine. He must 
be careful of fouling wires or over- 
head obstructions with his boom. 
Cables and clamps must be checked 
carefully. Gas tanks must never be 
filled when the ignition is turned on. 
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In loading operations where con- 
siderable work is done in one location, 
a tendency to shirk sometimes devel- 
ops in train crews assigned to cranes. 
No move should be made without a 
signal from a member of the train 
crew. Whistles are the best means of 
conveying crane signals because of the 
noise of the motor. Trainmen should 
also be on the alert for trains passing 
on adjacent tracks and should halt the 
work in sufficient time to permit the 
operator to straighten and lower his 
boom onto his boom car. Cranes 
working on main lines shou!d be pro- 
tected by train orders and proper 
flagging at all times. 

Adzing machines require that all 
operators wear leg and foot guards 
as well as goggles. Stubs of spikes 
must be driven down carefully in ad- 
vance of the adzing and the ballast 
cleaned away from the top of all ties 
and from between the ties to a depth 
slightly greater than that of the re- 
quired adzing. The chisel cutting 
points revolve at high speed and often 
throw stones or other material with 
great force—hence the need for care 
in cleaning away all scrap and ballast 
prior to adzing. Other laborers in the 
gang must be instructed to pass adz- 
ing machines at a safe distance and to 
turn their faces away while in the 
vicinity of such equipment. 

Hand adzing has been a prolific 
cause of foot injuries. Such accidents 
have been eliminated by power adzing. 
Likewise, the number of men required 
for adzing operations has been greatly 
reduced, thus lessening the potential 
number of accident possibilities. 





The Crane Operator Must Be Experienced and Reliable 


No adjustments should be made while 
the motor is running. Rail must al- 
ways be center-marked to prevent the 
danger of one end being jerked up 
while the other remains on the ground. 
The clutch is of vital importance in 
such a machine. If not in good con- 
dition, it may permit a heavy load to 
drop suddenly and cause serious in- 
juries to members of the gang, 


Dressing track by hand does not ap- 
pear to be a dangerous operation ; yet 
many men have received injuries in 
this work. Ballast shapers and bull- 
dozers do this work not only far bet- 
ter and far more cheaply but with 
practically no injuries. Once more 
the operator is the most potent fac- 
tor. Upon his care depends the safe- 
ty of the operation, 
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Bolt tighteners completely eliminate 
the hazard of men becoming injured 
on account of wrenches slipping off 
bolts. Hernia cases in connection with 
hand bolt tightening are common. 
Proper flag protection for bolt-tight- 
ening machines and the need for see- 
ing that such machines are set off to 
clear trains properly are the only nec- 
essary precautions that need be taken. 

Spike pullers eliminate most of the 
claw bar work on large rail operations. 
The mashing of fingers on account of 
spike heads breaking off or a claw bar 
slipping suddenly and crushing fingers 
between the rail and the bar are com- 
pletely eliminated. The fatigue of 
claw bar work in hot weather is well 
known. Men who are overheated and 
tired out are more susceptible to in- 
jury. Most of this drudgery is elimi- 
nated by the use of machine spike 
pulling. 


Power Jacks and Tampers 


Power jacks and power tampers 
are in use on most roads. Hand-op- 
erated jacks are prone to throw track 
out of line and when high raises are 
being made, a sudden kink may devel- 
op that is sufficient to injure work- 
men. Hand jacks sometimes slip cogs 
due to wear or foreign objects in the 
working parts, causing track to drop 
suddenly, with the possibility of an 
accident. Power jacks should be used 
with care on narrow head rail as there 
is danger of the clamps slipping off 
the rail while the raise is being made. 
It is safer to haul power jacks to a 
job on push cars than to tow them on 
their own wheels. If towed, the 
movement should be slow and the 
rail-engaging pawls securely fastened 
up to prevent them from dropping 
down and engaging the rail while the 
machine is in motion. When towed, 
they should invariably be hauled at 
the rear of all trailers or push cars. 

Power tampers are rather heavy. 
It is usually necessary to alternate 
two men on each tamper. One source 
of danger in connection with power 
tamping lies in the tamper operator 
accidentally dropping the tool on his 
own feet. Men have been known to 
strike and injure their feet with 
shovels while hand tamping, but acci- 
dents of this kind are rare. 

Mowing machines eliminate the 
danger of hand mowing with scythes. 
Footing is often precarious along fills. 
cases are common where men have 
fallen onto their own scythes in such 
locations. Operators of mowing ma- 
chines must have the protection of 
proper train orders. They must watch 
carefully for obstructions, dogs, chil- 
dren or trespassers. 

Air rail loaders take most of the 
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danger out of the unloading of rail. 
Air lines, valves, cables and clamps 
must be checked frequently. Care 
should be used by the operator in see- 
ing that all men in a car of rail are in 
the clear before lifting or depositing 
a rail. Where rail is being picked up 
while a train is in motion, a rhythm 
must be maintained by the air man in 
the operation of his machine to insure 
that the rail hook is returned to the 
men on the ground in time to insure 
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chines are chargeable to man failures. 
Man must master the machine of his 
creation or it may prove a Franken- 
stein to its maker. No one can deny 
the fact that machine work on track 
has helped our railroads to weather 
the depression. Nor will we deny the 
allegation that the need for fewer men 
to accomplish a given task has materi- 
ally lowered the number of accidents 
sustained. 

While the possibility of a robot 





their being able to handle the subse- 


quent rail properly. Care should be 
used in the speed of the work train. 
Too rapid a movement is dangerous. 
Necessary signals for hoisting or low- 
ering must be given to the air opera- 
tor by a designated man. Promiscu- 
ous signals must not be given. 

Space does not afford a complete 
discussion of the many other varieties 
of work equipment. They are of 
varied design and serve a multiplicity 
of purposes. Suffice it to say that all 
track machines require certain safe- 
guards. Among those are properly 
trained, intelligent operators, efficient 
maintenance, adequate protection by 
flagmen, or train orders or a combina- 
tion of both the latter. 


Noise a Hazard 


Perhaps the most important hazard 
connected with track machines is that 
of noise. A machine, when gasoline- 
powered, creates so much din that it 
is difficult to hear the approach of 
trains or other equipment. Men be- 
come so engrossed in their work that 
they fail to keep a careful lookout. 
Laxity in this respect cannot be toler- 
ated. Other machines are so unwieldy 
that the mere act of setting them on or 
off the track creates a danger. Im- 
provement here can be expected. 

It is doubtful if track department 
safety records would be what they are 
today without the present extensive 
use of work equipment. Most acci- 


dents in connection with such ma- 





trackman is extremely fanciful, yet 
one by one the arduous, dangerous 
hand labors of the past given way to 
machines. Manufacturers of such 
machines design their work equip- 
ment for safety. They are ever open 
to suggestions for improvement. The 
field for track machinery is still large. 
Railway men everywhere welcome any 
track machine which moves towards 
the conservation of man power, the 
reduction in the cost of operation and, 
most important of all, a safer accom- 
plishment. 





Trespassers 


L. G. Bentley, chairman of the 
Committee on Education, Safety Sec- 
tion, Association of American Rail- 
roads, has issued a circular that deals 
particularly with trespassing and 
conveys numerous striking lessons 
from the records of the past 10 years. 
In the years 1925-1934, nearly 30,000 
persons were killed while trespassing 
on railway property, and no less than 
6,000 of the 30,000 were killed while 
trespassing on trains. More than 
three times that number were killed 
while trespassing on tracks. The 
trespassers are classed under five 
heads: Persons under 14 years, per- 
sons 14 to 21, railway employees off 
duty, tramps, and other persons ; and 
this last class is made up mainly of 
ordinary citizens. 
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President Ford 
extends an 
invitation to 
the convention 
to readers of 
Railway Engi- 
neering and 
Maintenance 









THE American Railway Engineer- 
ing Association will hold its thirty- 
seventh annual convention at the 
Palmer House, Chicago, on March 
10-12. At this meeting there will 
come up for consideration a wide 
variety of subjects dealing with cur- 
rent problems in the maintenance of 
tracks and structures. These topics 
will be presented largely in the form 
of reports of committees, supplement- 
ed by individual addresses in a few 
instances. 

The American Railway Engineer- 
ing Association is unique among or- 
ganizations in the railway field and, 
in fact, among technical associations 
at large, in the volume of its work. 
It functions primarily through 30 
standing and special committees com- 


posed of more than 900 members of 
the association. Each of these com- 
mittees is working on from one to 10 
specific problems. 

The A.R.E.A. is distinctive among 
technical associations also in the con- 
tinuity of its work. Organized in 
1899, it has met annually thereafter 
without a single break. During the 
period of federal control, when many 
organizations suspended activities, it 
was encouraged to continue its work 
as essential to the operation of the 
railways. Likewise during the period 
from 1931 to 1934, when many or- 
ganizations again ceased work as a 
measure of economy, the A.R.E.A. 
continued to function with the full 
co-operation of railway manage- 
ments, although curtailing its activi- 


ties into two crowded days. Last 
year the association returned to its 
normal three-day program. 

The convention this year will be 
presided over by Robert H. Ford, 
(assistant chief engineer, C. R. I. & 
P.), president of the association, as- 
sisted by Vice-Presidents A. R. Wil- 
son (engineer bridges and buildings, 
Penna.), and J. C. Irwin (valuation 
engineer, B. & A.), and Secretary E. 
H. Fritch. 

The program for the convention, 
indicating the order of the commit- 
tee reports, is presented on the op- 
posite page. Attention is called es- 
pecially to the fact that all sessions 
will be on Chicago Daylight Saving 
Time—one hour faster than Central 
Standard Time. 


A. R.E. A. 
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in Chicago 


To Hold Annual Convention 


Wide variety of subjects covered in the 30 committee 
reports to be presented at this meeting 
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Program for the 37th Annual Convention 


Palmer House, Chicago 


(All sessions on Chicago Daylight Saving Time, One Hour 
Faster than Central Standard Time) 


Tuesday, March 10 
Morning Session—? A.M. 
Convention called to order 
President’s address—Robert H. Ford 
Report of Secretary E. H. Fritch 
Report of Treasurer A. F. Blaess 
Reports of committees on 
Standardization 
Roadway 
Stresses in Railroad Track 
Yards and Terminals 


Afternoon Session—2 P.M. 

Reports of committees on 

Water Service 

Signals and Interlocking 

Electricity 

Economics of Railway Operation 

Economics of Railway Labor 

Adjournment at 4 p.m. to visit the exhibit of the National 
Railway Appliances Association at the Coliseum. 


Wednesday, March Il 
Morning Session—? A.M. 


Reports of committees on 
Ballast 
Ties 
Rail 
Track 
Complete Roadway and Track Structure 
Wood Preservation 


Afternoon Session—2:30 P.M. 

Reports of committees on 

Iron and Steel Structures 

Live Load and Impact 

Economics of Bridges and trestles 

Wood Bridges and Trestles 

Masonry 

Waterproofing of Railway Structures 


6 P.M. 
Western Railway Club, Hotel Sherman—Dutch Treat 
Dinner 
8 P.M. 
Address on “The Importance of Track Structure in Rail- 
road Transportation,” by Robert Faries, assistant chief 
engineer-maintenance, Penna. 


Thursday, March 12 
Morning Session—9 A.M. 


Reports of committees on 
Highways 
Waterways and Harbors 
Records and Accounts 
Uniform General Contract Forms 
Maintenance of Way Work Equipment 
Economics of Railway Location 


Afternoon Session—2 P.M. 
Reports of committees on 
Clearances 
Buildings 
Shops and Locomotive Terminals 
Rules and Organization 
Closing Business 
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AT 9:30 o’clock on Monday morning, 
March 9, the doors of the Coliseum, 
Chicago, will open for the twenty- 
fifth exhibit of engineering, mainte- 
nance of way and signaling materials 
and equipment, presented by the Na- 
tional Railway Appliances Associa- 
tion. This exhibition, which has been 
presented annually, beginning with 
1909 (except during 1932-1933- 
1934), co-incident with the conven- 
tions of the American Railway Engi- 
neering Association and the Signal 
Section, Association of American 
Railroads, is the outstanding display 
of materials and devices employed in 
the construction and maintenance of 
tracks and structures. Nowhere else 
can interested railway officers find 
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similar opportunity to gain informa- 
tion regarding the newest products of 
railway supply manufacturers. 

The educational value of this ex- 
hibit is evidenced by the recognition 
accorded it by the A.R.E.A., which 
has incorporated in its program this 
year provision to adjourn on Tuesday 
afternoon at 4 o’clock to encourage its 
members to spend the remainder of 
the afternoon and evening at the Coli- 
seum, the exhibit remaining open un- 
til 10 o’clock that evening. 

As this issue goes to press, over 
80 manufacturers have contracted 
for space for the display of their 
products. In this exhibit will be 
found many new devices and materials 
and an even larger number of im- 


Materials 


The exhibit of 
maintenance 

of way materials 
and equipment 
has become an 
important feature 
of engineering 
week. The 
president of the 
N.R.A.A. extends 
an invitation to 
readers of Railway 
Engineering and 
Maintenance to 
visit it. 


provements in earlier products. The 
exhibit will also include those mate- 
rials whose merit has already been 
established, but for which there will 
be increasing demand this year. This 
exhibit is being directed by Thomas 
O’Leary (Johns-Manville Sales Cor- 
poration), president, and Charles H. 
White (Industrial Brownhoist Cor- 
poration), secretary and director of 
exhibits, of the National Railway Ap- 
pliances Association. 

The companies which will partici- 
pate in this exhibit are listed on the 
opposite page. To aid in locating their 
exhibits, a floor plan of the Coliseum 
is also shown, on which the different 
spaces are numbered to correspond 
with the list. 


Se 
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on Exhibit at Chicago 


Manufacturers will display products employed 
in construction and maintenance work 


Exhibiting Members 





Adams & Westlake Co., Chicago............0.......2....-.- .82-83-103-104 
Air Reduction Sales Co., New York............222..--0:00-+- veseeeee 181-182 
American Car & Foundry Co., Chicago... sacssithsapadbstiesceeneaaae 
American Fork & Hoe Co., Cleveland, PGR STR AH 6 
American Hoist & Derrick a ene 133 
Armco Culvert Manufacturers Association, Middletown, 

1 EEE ee SEE SORES Ne ne Beer eee SN 106-107-108 
Austin Western Road Machinery Co., Aurora, III...........0......... 115 
Automatic Crossing Gates, Inc., Louisville, Ka......2.............-ee0e 101 
Barco Manufacturing Co., Chicago.................c:c:secscsssseccseecessseseeeteee 105 
oa 7 ah | a ee scapes daceieaeatod 91 
[CS oS a | | a enero rE Semen tee 46-47-67-68 
Chicago Pneumatic Tool Co., New York................2..-.-.-. 10-11-12-13 
Chipman Chemical Co., Bound POI I Bisccsioessnccenneanctaaanianes Gee 
Cleveland Frog & Crossing Co., Cleveland, Obi0.......-..ce-ccsce000- 97-98 
Conley Frog & Switch Co., Memphis,” Tenn... ssttcualecieaeaiaa aaa 
Crerar, Adams & Co., Chicago... if ar ee ree = 
Cullen Friestedt Co., Chicago eee staal 
Dearborn Chemical Co., 8 ee 50-51-71- 72 
De Sanno & Son, A. P., Philadelphia, Pa....................cccccccosssessovees 145 
Dickinson, Inc., Paul, Chicago ee ay Cree eee 37 
Duff-Norton Manufacturing Co., Pittsburgh, Pa... 22-23 


Eaton Manufacturing Co., (Reliance Div.), Massillon, “‘Ohio.... 31 
Elastic Rail Spike Co., Indianapolis, | EASE REST 4 
Electric Tamper & Equipment Co., L —— Mich. 1 
Evans Products Co., Detroit, Mich... _.139-140-166-167 
Praseuiics, Orme Col Chasis sass te ice censossssscsseosareecinnsn 
esa eeieetaceatanisocumreiaaelcs eects 52-53-54-55-56-57-73-74-75-76-77-78 
Fairmont Railway Motors, Inc., Fairmont, Minn......................-.- 
EET EN SEE 134-135-136-137-138-152-153-154-155-156 
Fansteel Metallurgical Corp., North Chicago, IIl............. eases 164 
General Electric Co., Schenectady, N. Y. NS 


Gould Storage Battery Co., Depew, N. Y. wae. 
Hayes Track Appliance Co., acenninetts jee eS 
Hollup Corp., Chicago... ers ; adc 
Hubbard & Co., Pittsburgh, "Pa. ; ss a ‘cccnuag ane 


Industrial Brownhoist Corp., Bay C ity, “Mich. = 94 
Ingersoll-Rand Co., New York................... 1-2-19-20 
Johns-Manville Sales Corp., New York ~194-195-196-197 
yordan Co., ©. Fi, Best CHiea Tih ivcccciscciccsenscccscsescccscscsscminnsses 38 
JTovce-Cridland Co., Dayton, Ohio 112-113 


Kalamazoo Railway Supply Co., Kalamazoo, Mich.....24-25-26-27 


Kerite Insulated Wire & Cable Co., Chicago. ee 89-0) 
Remo Go. Cree i . 99 
Locomotive Finished Material Co., Atchison, Kan. .... 48 
Lundie Engineering Corp., New York.....2..2...2....2-::-:10-00000- 165 


MacRae’s Blue Book Co., Chicago...................... eee; 
Magnetic Signal Co., Los Angeles, Calio...........0.cccccccccccseseseeee a 
Machinery & Welder Corp., Minneapolis, Minn......................... 

Maintenance Equipment Co., Chicago....... 
MN COU” GO CI i caccesscniadactteninicaiaoassinasibeainisiiaan neneeiiel 
Mallory & Co., P.M., Indianapolis, Ind..... ; 
Metal & Thermit Corp., New York.....0.......22.2....-c0cccscecseseeeeeee 
Morden Frog & Crossing Works, Chicago 
Morrison Railway Supply Corp., Buffalo, N. Y..................... 87 
National Carbide Sales Corp., New York. 





Natiomald Casinos Con, Ow WORN accccencccescsasocecscssacecsencervisessesnenseneniis 65 
National Lead Co., New York..................... aes lee 4 
National Lock Washer Co., Newark, N. J....... aepannan ae 
Nichols & Bros., Geo. P., Chicago pe — 


Milwaukee, Wi is... 


Nordberg Manufacturing Co., 
146-147-148-128-129-130 


Okonite Co., Passaic, N. J... sat .... 62 
Oxweld Railroad Service Co., Mi sincacncntedsntticictenaiecntal 63-64 
Pettibone Mulliken Co., Chicago..........0.0.....00ccc00000-. sescerecenceeeee DO2OO 
Pocket List of Railroad Officials, New York..... 28 
Pomona Pump Co., Pomona, Cal......... mae ; 162 


Portland Cement Association, Chicago 
Power Ballaster Co., Chicago 
Pyle-National Co., Chicago.... 


aii 41 
178-179-180 
O & C Co. New York... preety 92 


Racor Pacific Frog & Switch Co.., Los Angeles, Cal...... 80 
Rail Joint Co., New York........2.0....0.20....0000- AeA scocaabieddaiieel 84-85 
Railroad Accessories Corp., New York 109 
Railway Engineering and Maintenance, Chicago 93 
Railway Purchases & Stores, Chicago .... 161 
Railway Track-Work Co., Philadelphia, Pa...................118-119-120 


Ramapo Ajax Corp., New York ts 81 
Rawls Co., S. E., Streator, IIl......... ne 16-17-34-35 
Sellers Manufacturing Co.. Chicago 127 


Svntron Co., Pittsburgh, Pa. ae 7 
Taylor-Wharton Iron & Steel Co., Easton, Pa. 32-33 
Teleweld, Inc., Chicago 69 
Templeton, Kenly & Co., Ltd.. Chicago 3% 
U. S. Wind Engine & Pump Co.. Batavia, III. 121 
Western Railroad Supply Co., Chicago 110-111 
Woolery Machine Co., Minneapolis, Minn. 158 
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Floor Plan of the Exhibit 
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Rail-End Pre-Heater 
and Heat Treater 


THE Morrison Railway Supply Cor- 
poration, Buffalo, N.Y., has intro- 
duced a portable pre-heater, known as 
the “Buddy” heater, for pre-heating 
rail ends preparatory to welding or 
heat-treating operations. With this 
heater, which weighs 50 Ib., it is said 
that rail ends may be heated to a tem- 





The Buddy Pre-Heater. 


perature of 400 deg. F. in 3 min. Its 
use for pre-heating rail ends, it is said, 
reduces the consumption of acetylene 
and oxygen in gas welding and assures 
good fusion in electric welding. The 
pre-heater is also adapted for melting 
snow and ice at switches. 

Essentially the heater consists of a 
Hauck oil burner mounted on a hood 
of sheet metal which fits over the head 
of the rail, the flame being directed 
into the hood through a small hole in 
the end. The hood, which is lined 
with renewable fire brick, is 17 in. 
long, is open at the bottom and the 
ends are recessed to a depth of 34 in. 
to assure a snug fit over the heads of 
the rails. The fuel used is carbon oil 
which is supplied to the burner under 
a pressure of 30 Ib. per sq. in. froma 
114-gal. tank mounted over the hood. 
The tank is equipped with a plunger- 
type pump and a pressure gage and is 
also fitted with a handle to permit 











ready handling of the unit when mov- 
ing it from joint to joint. The heater 
consumes about three quarts of fuel 
per hour. 

It is estimated that the fire-brick 
lining and the burner in this unit will 
have a service life of about 1,000 hr. 
in actual service, following which the 
firebrick and the burner can be re- 
newed and the heater returned to serv- 
ice. It is claimed that the use of this 
heater does not result in the formation 
of a deposit of carbon on the rail. 


Fairmont Light 
Section Motor Car 


FAIRMONT Railway Motors, Inc., 
Fairmont, Minn., has added a steel- 
frame light section car, known as 
Model M14 Series E, to its line of 
railway motor cars. The new car is 
designed to parallel the perform- 
ance of the M14 Series D car which 
has an aluminum alloy frame and 
which was described in the February 
issue of Railway Engineering and 
Maintenance, page 98. To this end 
the same engine, transmission, wheels, 


The Fairmont Model M14 
Series E Car 


axles, bearings and nearly all the 
brake parts used in the Series D car 
are found also in the new model. 
The difference between the two cars 
lies in the fact that the Series E car 
has a frame of steel angles, a seat top 
and sides of tempered Masonite, and 
various other parts of iron or steel. 
While the new car is somewhat heav- 
ier than the Series D, it may be readily 
handled by one man, the lifting weight 





on the extension handles at the rear 
end being 105 lb. It is pointed out 
that the car weight of 720 Ib. means 
little as both ends of the car need 
never be lifted at the same time. 


Smaller Barco 
Gasoline Hammer 


THE Barco Manufacturing Com- 
pany, Chicago, has brought out a new 
gasoline hammer, known as Model 
J-1, which is similar in design and 
construction but smaller and lighter 
than this company’s Model H-5 gaso- 
line hammer which was described in 
the January, 1935, issue of Railway 
Engineering and Maintenance, page 
41. Briefly, these hammers, which 
have two hand grips for one-man op- 
eration, are each powered with an air- 
cooled, two-cycle, single-cylinder gas- 
oline engine in which the free float- 
ing steel piston delivers from 1,200 
to 1,500 blows per minute to the strik- 
ing tool. Ignition current is supplied 
by a dry battery and a coil which are 
contained in a separate box with the 
connecting wire to the engine passing 














through one of the hand grips. 

The new model, which is about 20 
Ib. lighter than the larger size, is 
adapted particularly to continuous 
back-fill and rock-fill tamping. It is 
also pointed out that the new hammer 
may be employed successfully for 
other operations, although, where the 
work is very heavy and the conditions 
are extreme, use of the heavier model 
is recommended. Tools having a 1-in. 








| tia. es a a, ed 


March, 1936 


hexagonal shank are used with Model 
J-1, the tools that are available in- 
cluding a back-fill tamper, asphalt 


Tools Used 
with the 
Barco Gaso- 
line Hammers 


chisel, drill, frost wedge, spade, dig- 
ging tool, chisel, moil point, gad and 
sheeting driver. 


Crawl-Air Compressor 


THE Ingersoll-Rand Company, New 
York, has brought out a second model 
Crawl-Air type air compressor, simi- 
lar in many respects to the earlier 
model, but of larger capacity and in- 
cluding a number of refinements and 
improvements. The new design, 
known as Model 160, has a capacity 
of 160 cu. ft. of air per minute, suffi- 
cient to operate 12 MT-3 low-air-con- 
sumption tie tampers, and is equally 
well adapted for operating a wide 
variety of pneumatic tools such as are 
employed in rail laying and in bridge 
and building work. 

The new model is 9ft. 10 in. long, 
approximately 14 in. longer than the 
earlier model of 105 cu. ft. capacity, 
but it is the same width as the earlier 
model, 3 ft. 6 in., in order that it may 
be operated between the rails or along 
the shoulder of the track. The air 
compressor of the new model is of the 
two-stage, air-cooled design of the 
company, which can be furnished with 
either a Waukesha gasoline engine 
drive or an I-R Type H oil engine 
drive. 

The crawler mounting of the new 
model, which is propelled by a power- 
ful air motor, embodies a number of 
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improved features which are said to 
increase the tractive effort of the ma- 
chine, minimize friction, and to make 











the unit as a whole more flexible than 
the earlier model. It is claimed that 
the machine will climb grades up to 
40 per cent and that, because of its low 
center of gravity, it will not tip over 
on an incline of 45 deg. Like the earl- 
ier model, it can be loaded under its 
own power on trailer or flat cars for 
transportation from job to job. The 
gross weight is 8,000 Ib. 


Improves Meco 
Rail Lubricator 


DURING the past year a number of 
improvements have been incorporated 
in the type MB Meco rail and flange 
lubricator, manufactured by the Main- 
tenance Equipment Company, Chi- 
cago. One of these involves the elimi- 
nation of the set screws and set screw 


The Improved 
Meco Rail and 
Flange Lubrica- 
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which they support. In addition the 
lubricant distributing assemblies are 
now supported at two points instead 
of at four points as previously, this 
revision being made possible by the 
strengthening of the assemblies. With 
this improvement it is said that wave 
motion in the rail, if present, imposes 
no undue strain on the parts. 

A special adaptation of this lubri- 
cator, which provides lubrication for 
switch points and curved leads 
through turnouts, crossovers and slip 
switches, is now available for use in 
freight and passenger terminals. This 
adaptation may also be used to pro- 
vide protection against flange wear 
on high rails in territories containing 
many short reverse curves. More- 
over, a special attachment is now 
available, which, when applied to the 
lubricator, permits all parts extending 
more than 5 in. from the rail to oper- 
ate entirely below the tops of the 
crossties. With this attachment it is 
pointed out that the lubricator is 
adapted particularly for yard service 
where flat switching is done. 


Cup Wheel Grinder 


THE Railway Track-Work Com- 
pany, Philadelphia, Pa., has brought 
out a cup-wheel rail grinder, known 
as Model GM-1, which embodies a 
number of unusual features of de- 
sign. In this machine, which is car- 
ried on a four-wheel truck, the 10-in. 
grinding wheel is reciprocated over 








tor 


lugs formerly used to obtain vertical 
adjustment of the lubricant distribut- 
ing assemblies and their replacement 
with spacers between the tops of the 
interchangeable rail clamps and the 
bottoms of the lubricant assemblies 





The New Model 
160 Crawl-Air 
Compressor 








the work on a set of independent 
guides in planer-grinder fashion, the 
track wheels of the main carriage be- 
ing locked or held in one position to 
prevent the irregularities of the rail 
surface being reflected in the ground 
surface of the rail. The guides, from 
which the grinder mechanism is sus- 
pended by means of double-flanged 
rollers, are said to be readily adjusted 
to produce various degrees of run-off 
or other desired variations in the fin- 
ished surface. The total length of 
reciprocation is 18-in. which, with the 
10-in. wheel, results in a total effec- 
tive grinding length of about 28 in. 

The cup wheel is mounted, tilted 
and driven around a common center 
line or axis. Aside from the recipro- 
cating arm this grinder has only two 
operating controls, a vertical feed ad- 
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justment and a tilting control, the 
latter being of the worm and segment 
type. The design of the grinder is 
such that the two feeds may be ad- 
justed independently of each other. 
In actual use the tilting control is said 
to act as both feed and tilt and about 
90 per cent or more of the grinding 
can be done by means of this control 
alone. This is accomplished through 
the use of a shaped cam or track 
mounted on the main frame and a 
roller attached to the shaft of the 
vertical feed control. As the grinding 
head is tilted the roller on the feed 
control follows the lower edge of the 
cam and raises or lowers the grinding 
wheel the amount needed to give an 


The Model GM-1 Cup 

Wheel Grinder Provides 

for Automatic Contour 
Control 


accurately finished rail-head contour. 
While the cam is shaped for a particu- 
lar rail section and may be readily 
changed, it is pointed out that one cam 
will serve for finishing the surfaces of 
a wide variety of rail sections. 

With this type of feed it is said that 
grinding may be continued by using 
only the vertical feed, manually con- 
trolled, until the grinding has reached 
a desired depth after which the opera- 
tion is carried on with only the ad- 
justment of the tilting control. The 
final finish may be secured by varying 
the adjustment of one or both controls 
as desired. Heavy springs carry the 
dead weight of the grinding wheel 
and its guard and at the same time 
serve to take up and remove any wear 
or vertical motion that may develop 
as a result of the continued use of the 
machine. Other features claimed for 
this machine are that it is fast in 
operation ; that the operator can stand 
in a comfortable position while having 
a good view of the work; that no metal 
can be removed needlessly except by 
a deliberate effort on the part of the 
operator ; and that it is impossible to 
gouge or cup the rail at the ends of 
the weld or to create shatter marks. 

This machine is powered with a 
four-cylinder, 15-hp., air-cooled gaso- 
line engine and weighs about 1,000 Ib. 
However, it is also furnished with 
other power sizes and with an electric 


Railway Engineering aa Maintenance 
motor drive. A jack arrangement 
permits the grinder to be turned quick- 


ly from one rail to the other or to be 
removed from the track readily. 


Racor Rail 
Lubricator 


A NEW type of rail lubricator is 
being introduced by the Ramapo Ajax 
Corporation, New York. In this de- 
vice, which is known as the Racor 
rail lubricator, four gear pumps actu- 
ated by a ramp deliver the lubricant 
from the reservoir through eight 
grease pipes to a chamber between 











a delivery plate and the running rail 
where it is forced out through a slot 
between the top of the delivery plate 
and the underside of the head of the 
rail. The grease delivery slot, which is 
9 ft. 2% in. long, is divided into eight 
delivery spaces, each 127% in. long, 
by shims at bolts which maintain the 
slot to the proper width. Distributors 
on the delivery plate deflect the lu- 
bricant so that it is forced out of the 
delivery slot in a continuous line. Thus 
the grease is said to be picked up by 
the side of the wheel flange in such 
a manner that the flange retains the 
maximum amount of lubricant on the 
surface that comes in contact with the 
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In operation, the ramp of the lubri- 
cator is depressed by contact with the 
tread of each wheel passing over it, 
being returned to its original position 
by springs. This movement of the 
ramp transmits a back-and-forth rota- 
tion movement to a horizontal operat- 
ing rod through a crank-and-link con- 
nection, which in turn transmits an 
up-and-down movement to a vertical 
operating rod through a crank connec- 
tion. The vertical rod, through a 
clutch operates, four gear pumps in 
the grease reservoir, each of which 
consists of two closely fitting gears 
that are housed on the under side. The 
teeth of the gears are kept filled with 
grease from the upper side by gravity 
and as they rotate the grease is 
squeezed out from between the teeth 
and into the grease delivery pipes. The 
latter deliver the lubricant under pres- 
sure through the running rail into the 
opening back of the delivery plate and 
thence out through the delivery slot. 

Extensive tests over a period of 
years are said to have demonstrated 
that this type of lubricator will pro- 
tect curves for distances of from 10 
to 15 miles from the point of installa- 
tion without wasting the lubricant 
on tangent track. The operating parts 
are constructed with flexible connec- 
tions and the lubricator is said to re- 
quire only periodical inspections to 
determine that the grease reservoir 
is filled and that the operating parts 
exposed to the weather are kept oiled. 


Improvements to 
Chipman Spray Car 


THE Chipman Chemical Company, 
Bound Brook, N.J., is introducing the 
use of two sets of atomizing nozzles 
on chemical spray cars to permit the 
alternate application of both poison- 
ous and non-poisonous weed destroy- 
ing chemicals from the same car. 
With the new arrangement each type 
of chemical has its separate supply 
lines and propelling force from the 
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improvement it is no longer necessary, 
when poisonous chemical is being 
used, to stop the application of chem- 
ical through station grounds because 
of the poison hazard. By a manipu- 
lation of valves the application is 
switched from poisonous to non-pois- 
onous chemical on entering the station 





grounds and back again on leaving 
them, without stopping the car. It 
is now possible, therefore, to apply 
weed killer with the Chipman equip- 
ment over an entire line in one trip, 
thus effecting a saving in work-train 
mileage. Because of the chemical re- 
action which takes place, it is not pos- 
sible to apply both types of chemical 
simultaneously. 


Fairmont Gang Car 
With Ford V-8 Engine 
FAIRMONT Railway Motors, Inc., 


Fairmont, Minn., is now building a 
new extra-gang motor car, designated 
as Model A6 Series B, which is pow- 
ered with an 80-hp. Ford V-8 engine. 
A feature of this car is the fact that 
the underframe of the all-steel chas- 
sis, which carries the engine and car 
body, rests on large coil springs. Thus 
protected from rail shock and wheel- 
on-rail vibration, the car is expected 
to have a long service life and it is 
anticipated that the number of engine 
overhauls will be substantially re- 
duced. Moreover, as the spring- 


supported chassis increases the com- 
fort of riders on long trips, it is said 
that the chassis of the new car may be 
equipped with a small coach body for 
use in official inspection service, or it 
may be converted to use in short line 





Railway Engineering a Maintenance 


passenger and freight service with 
trailers. For these purposes, various 
types of closed bodies may be fur- 
nished or the bare chassis may be sup- 
plied to railroads preferring to con- 
struct bodies in their own shops. 
The engine of the new car is rub- 
ber-mounted at all three points of sus- 


View of a Chip- 

man Chemical 

Spray Car and 
Outfit 





pension, this being made possible by 
the use of a propeller shaft drive. The 
Spicer shaft has a splined slip coupl- 
ing and _ needle-bearing universal 
joints. All three forward speeds of 
the Ford transmission can be re- 
versed to drive the car backward by 
a Fairmont directional gear surround- 
ing the rear axle. The reversing 
mechanism includes a pinion, two 
bevel gears and a splined clutch. Oth- 
er mechanical features of the car in- 
clude 1 15/16-in. double-roll Timken 


axle bearings; 20-in. demountable 
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with hump-car type side steps outside 
the wheels 12 to 14 additional men can 
be carried, giving a total capacity of 
22 to 25 men. A safety feature de- 
signed to decrease the hazard of in- 
jury when climbing on and off the car 
includes the provision of step boards, 
5% in. by 34 in., between the wheels, 
which are 103 in. above the rail and 
135@ in. below the deck. The motor 
car controls are placed in a cockpit, 
which feature is said to add to the 
safety of the car by protecting the 
driver and all controls from inter- 
ference from material on the deck or 
men on the seats. The U-shaped tool 
tray contains nearly 32 sq. ft. of 
clear deck space. 

This car weighs 2,368 lb. and is 
capable of a drawbar pull of 900 Ib. 
However, the lift required to handle 
the car at setoffs and crossings is 
609 Ib. at the rear on extension han- 
dles which may be pulled out at either 
end of the car. 


Jordan Improves 
Spreader-Ditcher 


PRIMARILY with the object of in- 
creasing the flexibility of its standard 
spreader-ditcher, the O. F. Jordan 
Company, East Chicago, Ind., has 
made a number of improvements in 








The Improved Jordan Spreader-Ditcher 





self-centering, adjustable brakes with 
iron brake shoes ; and a Fairmont dif- 
ferential axle in front. 

With the standard seats, this car 
will accommodate 10 or 11 men, while 


The Fairmont AG Series B 
Extra Gang Car 


this machine, which can be applied to 
any all-steel Jordan spreader. Im- 
portant among these improvements is 
a new method of opening and closing 
the heavy-duty box type wings, which 
embodies the use of three telescopic 
column braces for holding each wing 
in the operating position. Each tele- 
scopic brace has a gear-rack locking 
device, thus permitting the wings to 
be set readily at any angle from 25 
deg. to 45 deg. with the track. These 
telescopic braces replace the knuckle 
type braces of the previous model, 
which had only one fixed operating 
position. 

It is pointed out that the addition 
of the adjustable spread feature 
broadens the usefulness of the spread- 
er in ditching narrow cuts and in- 








180 


creases its effectiveness when used as 
a snowplow. 

Another improvement to this ma- 
chine includes the provision of new 
adjustable cutting blades on the front 
plow, which may be adjusted readily 
from level to 5 in. below the top of the 
rail. The car frame of the improved 
unit is also 7 ft. 6 in. longer than that 
of the previous model and is of heav- 
ier construction. 


Spottamper 
A LIGHT-WEIGHT, three-cylin- 


der, air-cooled air compressor has 
been developed by the Ingersoll-Rand 
Company, New York, designed pri- 
marily to meet the need for a light- 
weight unit which can be handled 
readily by a small force engaged in 
spot surfacing work or in picking up 
low joints in the track. The unit is 
powered by a Waukesha four-cylin- 
der, four-cycle gasoline engine and 
will operate two MT-1 or MT-2 tie 
tampers, or four of the newer MT-3 
low-air-consumption tie tampers. 

The spottamper as a whole is 
mounted in a substantial steel pan, 
which acts as a bed plate, and is 56 in. 
long, 33 in. wide, and 40 in. high. It 
weighs 975 lb. A feature of the unit 
is the provision of two long cylindri- 
cal air receivers, one on each side, 
with openings through their centers 
at each end. It is intended that these 
openings shall be used as sockets for 
lining bars used as extension handles, 
to facilitate the swinging of the unit to 
or from the track, or when maneuver- 
ing it about on the track shoulder. 
Grooved transverse rollers at the ends 
of the bed plate pan, projecting be- 
neath the bottom of the pan, afford a 
means for rolling the unit on one of 
the track rails, or for shifting its posi- 
tion longitudinally along the track 
shoulder on a plank. 

In addition to its use in connection 
with spot tamping, the new light- 
weight unit is equally well adapted for 
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use by small gangs operating bridge 
cleaning and erection tools, wood 
working tools, paint sprays, rail oil- 
ers, and, in fact, any other types of 
air-operated tools or equipment with- 
in its capacity. 


Kalamazoo Brings 
Out Two New Cars 


TWO new track motor cars, known 
as Models 51 and 52, have been 
placed on the market by the Kalama- 
zoo Railway Supply Company, Kala- 
mazoo, Mich. Model 51, while de- 
signed primarily for one man, will 
seat two men comfortably. A feature 
of this car is the use of Alcoa alumin- 
um for the safety rails, skids, braces, 
axle bearing housings, etc.; thus the 
weight of the car, it is said, is re- 


Illustrating the Use 

of the Wheel Crank 

on the Model 51 
Motor Car 


duced to the minimum consistent with 
strength. Another feature is a wheel- 
type crank furnished with both mod- 
els, which is designed virtually to 
eliminate any chance of injury while 
cranking. 

The Model 51 also includes cast 
iron brake shoes on all four wheels; 
rail skids mounted on the front and 
rear axle housings; rubber cushioned 
axle bearing housings; Timken tap- 
ered roller bearings in the four main 
axle bearing housings; and a Hyatt 
roller bearing in the steady bearing 
housing. 





The New Spottamper Is 
Readily Moved About 
With Lining Bars Em- 
ployed as Extension 
Handles 
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Model 52 has the same general con- 
struction features as Model 51 except 
that it has a longer deck and top seat, 
thereby providing more space for 





The Model 52 Motor Car 


equipment and a seating space for a 
maximum of four men. Aluminum 
axle bearing housings are standard 
equipment on this car, and other parts 
of Alcoa aluminum can be furnished 





if desired. Both cars are powered 
with a single-cylinder, two-cycle en- 


gine. High tension magneto ignition 
of the flywheel type is standard equip- 
ment, but battery ignition is available 
if desired. 





Chicago Terminal 
Co-ordination Plan 
A SAVING of $10,502,000 per year 


is claimed for a plan to co-ordinate 
the terminal operations of the rail- 
roads in Chicago, in a report issued 
by V. V. Boatner, director, section of 
regional co-ordination, for the Fed- 
eral Co-ordinator of Transportation. 
One of the recommendations is the 
reduction of the number of major 
freight yards from 21 to 8, which 
would reduce yard forces 20 per cent. 
Another proposes that all 1. c. 1. opera- 
tions be taken care of in some 20 
freighthouses and transfer stations. 
It is also proposed to abandon the 
Grand Central and Dearborn passen- 
ger stations and retain only four of 
the stations now being operated. 

















Primary Purpose of Ballast 


What is the primary purpose of ballast? What char- 
acteristics should it possess? What should be the minimum 


depth for different materials? 


To Distribute Load 


By P. T. Rosrnson 


Engineer Maintenance of Way and 
Structures, 
Southern Pacific, San Francisco, Cal. 


Primarily, the purposes of ballast 
are to distribute the load over the sub- 
grade, to provide effective drainage 
under and around the ties, and to per- 
mit the track to be surfaced and lined 
without disturbing the roadbed. To 
perform these functions, the ballast 
should be sufficiently hard and tough 
to resist serious abrasion and pulver- 
izing when tamped. It should possess 
moderately sharp edges to permit the 
locking of the individual pieces when 
it is tamped. It should also have suf- 
ficient weight to give it stability, and 
be free from minerals which might 
tend to cement it. The best ballast is 
obtained from ledge or quarry rock 
crushed to sizes ranging from 3% in. 
to 2 in., the smaller sizes tending to 
fill the voids in the larger sizes so that 
graded ballast permits more solid 
tamping. Precious-metal slag also 
makes high-grade ballast which does 
not deteriorate readily. 

The proper depth of ballast under 
the ties is a matter of opinion, based 
on experience and supported by tests. 
Subgrade conditions have an impor- 
tant bearing on the matter. Subgrades 
which contain materials subject to de- 
formation, such as clay, loam, etc., 
should be subjected to uniform pres- 
sure under moving traffic loads, for 
which reason the depth of the ballast 
should be not less than the tie spacing. 
If the subgrade is of more stable ma- 
terial which resists deformation, the 
minimum depth of the ballast should 
be 12 in. On branch lines over which 
light power is operated, if the sub- 


grade conditions are normal, from 6 
to 8 in. of ballast should suffice. 
Where rehabilitation work is under 
way, the old ballast should be leveled 
to the bottom of the ties to form a 
sub-ballast, with the new material 
placed above it to form the top ballast. 


Weight and Stability 


By M. M. Backus 


Assistant Engineer Maintenance of Way, 
Illinois Central, Chicago 


Ballast is a “selected material 
placed on the roadbed to hold the 
track in line and surface.” Sub-ballast 
is “any material of superior character 
which is spread on the finished sub- 
grade, below the top ballast, to provide 
better drainage, to prevent upheaval 
by frost and better to distribute the 
load over the roadbed.” Top ballast 
is “any material of superior character 
spread over the sub-ballast to support 
the track, to distribute the load to the 
sub-ballast and to provide good initial 
drainage. 

Ballast should consist of particles 
of such weight, shape and relative 
size that it will not be displaced or 
eroded readily, or cut into the fibre 
of wood ties. It should be non- 
absorbent, clean and retardant of 
weed growth. Stone ballast, crushed 
and screened, is graded with respect 





Send your answers to any of 
the questions to the What's 
the Answer editor. He will 
welcome also any questions 
you wish to have discussed. 








To Be Answered in May 


1. Is the closing period of a rail- 
laying or other large maintenance 
program more productive of accidents 
than other periods? Why? 

2. When should a steam or hot- 
water plant be inspected to determine 
what repairs are necessary? Why? 
What details should be observed? 

3. What precautions should be ob- 
served in the use of lining bars to 
avoid personal injury to trackmen? 

4. Under what conditions and to 
what extent is scaffolding required in 
the repair or replacement of timber 
trestles? How should it be con- 
structed? 

5. The present A.R.E.A. specifi- 
cations for ties limit tolerances to 
nothing under and 1 in. over the 
specified dimensions. What are the 
advantages or disadvantages of this 
requirement, as compared with the 
former tolerances of 1 in. shorter and 
2 in. longer; 1 in. thicker and % in. 
thinner; and 3 in. wider and % in. 
narrower than the specified dimen- 
sions? 

6. What are the relative advan- 
tages of steam and oil engines for 
pumping? 

7. When laying released rail, is it 
preferable to use reformed (crowned ) 
joint bars or bars of uniform section? 
Why? 

8. What details should be given 
particular attention when inspecting 
movable spans? What is the impor- 
tance of each? 





to its weight per cubic foot, its ab- 
sorption, its per cent of wear, its 
hardness, toughness and freedom 
from tendency to cement. 

Two characteristics, weight and 
stability, especially as related to the 
cribs, are not always given adequate 
consideration in connection with the 
use of anti-creepers. That portion 
of the ballast in the crib acts as a 
spacer between ties ; it should prevent 
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ties from skewing; and it must pro- 
vide resistance against the movement 
of the ties against which the anti- 


creepers are placed. If the ballast ig 
I p § 


heavy and remains in position under 
moving loads, the number of anchors 
necessary to hold the rail against 
creeping will be less than where the 
hallast is light and unstable. 

Although the minimum depth for 
different materials is most important, 
depth is usually considered in con- 
nection with the character of the road- 
bed, the character and density of the 
traffic and the cost, rather than the 
nature of the ballast material itself. 
One writer contends that to produce 
approximately uniform pressure on 
the roadbed, the total depth of ballast 
under the ties should be not less than 
the spacing, center to center, of the 
ties, but that where the material in 
the roadbed approximates the char- 
acter of good ballast, the depth need 
be no more than 12 in. 

Theoretically, one might prove that 
a certain type of ballast, say, crushed 
stone, will function with less depth 
under the tie than an inferior ballast, 
such as cinders. Ordinarily, however, 
this does not enter into the estimates 
for new work, or during the applica- 
tion of the ballast as the work is com- 
pleted. If the initial application is 
heavy enough and the proper type has 
been used to prevent the subgrade 
from working up into the ballast, the 
additional ballast used in surfacing 
track in connection with tie renewals 
and improvement of line and surface 
will give the depth necessary to pro- 
vide proper support for the track. 

One could elaborate on “the proper 
type’ of ballast on a newly constructed 
roadbed, for many a mile of newly- 
laid track has been a continuing source 
of trouble to the maintenance depart- 
ment because some one exercised poor 
judgment in selecting the ballast for 
the initial application. 


Depth Will Vary 


By Division ENGINEER 


Ballast is placed on the roadbed to 
hold the track in line and surface, to 
provide ample drainage, to prevent 
upheaval by frost and to distribute 
the traffic load over the roadbed. It 
is essential that it shall drain freely, 
be of workable size and_ possesses 
good wearing qualities. 

Crushed stone should be composed 
of angular fragments, reasonably uni- 
form in quality, of workable size, dur- 
able and resistant to disintegration 
from tamping. It should be reason- 
ably clean and should be of the sizes 
specified. Prepared gravel should be 
composed of hard, strong and durable 
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particles, crushed or uncrushed, free 
from injurious amounts of soft and 
friable particles and other deleterious 
substances, and should conform 
closely to the sizes specified. Pre- 
pared blast-furnace slag shou'd be 
air-cooled and consist of angular 
fragments, reasonably uniform in 
density and quality and reasonably 
free from thin elongated or glassy 
pieces, dirt and other objectionable 
matter ; it should also conform closely 
to the sizes specified. 
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Owing to the many factors which 
must be considered, such as the nature 
of the roadbed, the character of the 
track and the volume and kind of 
traffic, the desirable depth of the bal- 
last will vary. For general conditions 
and for all kinds of ballast materials, 
the following limiting depths are sug- 
gested as being practical and ade- 
quate: For track of the class calling 
for 131-lb. rail, from 30 in. to 22 in.; 
for 112-lb. rail, 27 in. to 21 in.; for 
90-Ib. rail, 24 in. to 20 in. 


How Large a Stock of Material? 


What stock of materials should a bridge or a building 
gang engaged in general repair work carry with its outfit 


cars? 


Requirements Differ 


By H. AvustILi 
Bridge Engineer, Mobile & Ohio, 
St. Louis, Mo. 


Details of organization and work 
differ between roads and even on dif- 
ferent sections of individual roads. 
For this reason the stock that should 
be carried will depend on these differ- 
ences and on the system of storing 
and handling materials which may be 
in vogue. If a building gang is sup- 
plied from supply cars which are run 
monthly, its stock should be sufficient 
to run it at least two weeks beyond 
the next scheduled trip of the supply 
cars. If materials are shipped di- 
rectly from the storehouse, a two 
weeks’ supply should be sufficient. On 
the other hand, it is more economical 
to handle lumber in carload lots, for 
which reason this method of supply 
might stock some gangs for two or 
three months. 

A bridge gang should carry suf- 
ficient material to meet its scheduled 
requirements for about two weeks. In 
addition, it should keep an emergency 
stock sufficient to rebuild about 50 ft. 
of standard timber trestle. In any 
event, this latter stock should be large 
enough to insure against running out 
before a fresh supply can be gotten 
to it. For the larger repair jobs, it is 
often of advantage to ship the material 
direct to the site of the work to save 
rehandling. Where this is done, the 
delivery should be so timed as to in- 
sure that the gang will be on hand 
to unload it upon arrival. Early ship- 
ments may keep the car under load 
too long; delayed shipment may in- 
terfere with the ordinary schedule 
and thus cause a waste of time. 

No gang should be required to load 
on its material cars a large amount 


of material which must be unloaded 
in a short time. Neither should ma- 
terial be shipped and unloaded at a 
station before the gang is there and 
ready tc use it. I recall a case where 
the staves for a wooden water tank 
were handled five times before the 
tank was erected. This was inex- 
cusable, but while an extreme case it 
is not an isolated one. 

On this road bridge and building 
material was formerly handled from 
division storehouses. A pile driver was 
assigned to each division and, so far 
as bridge and building work went, 
each division was an independent unit. 
Piles were bought and shipped direct 
to the point of use. Lumber was 
shipped to the division storehouse for 
distribution, but as soon as the divi- 
sion officers discovered the material 
was on hand they made requisitions 
to cover, regardless of the purpose 
for which it was intended. The result 
was that the piles were unloaded at 
a number of trestles, without a check 
on the number needed, and enough 
were seldom left at a structure to com- 
plete the work planned. In emergen- 
cies, the bridge gangs had to load 
material by hand before they could be 
moved. 

In 1919, the distribution of bridge 
and building material was established 
on a system basis and placed under 
the control of the bridge engineer. 
In 1924, as a further step, a central 
storage yard was established. All ma- 
terial purchased is shipped to this 
storage yard where it is handled by 
a locomotive crane. As needed, it is 
shipped to the storekeeper on order 
from the bridge engineer in time to 
be on the job when needed and in the 
order in which it will be used. This 
has resulted in a large reduction in 
the cost of bridge maintenance. 

We use a single, system pile driver 
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and in the few emergencies that have 
arisen both the driver and the needed 
material were on the ground when the 
forces were ready for them. Because 
each gang has a stock of emergency 
material in its cars, the first train can 
pick it up without loss of time in- 
curred in loading material. 


Stock Reduced by Half 


By R. E. Caup.e 


Assistant Engineer Structures, Missouri 
Pacific, Houston, Tex. 


We require each bridge gang to 
maintain a minimum stock of material 
on its outfit cars, consisting of 8 
caps, 12 stringers, 60 ties, 12 guard 
timbers, 16 braces and 24 each of 1, 
2 and 3-in. shims. This, with the 
usable second-hand material which the 
gangs accumulate normally and keep 
with their outfit cars, is sufficient to 
take care of their ordinary require- 
ments for repair work, and will also 
be enough for most emergencies. 

Hardware and other material for 
the larger jobs of repair and renewal 
are shipped directly to the work by 
the stores department, an average 
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supply of hardware for routine re- 
quirements for 60 days being kept in 
the tool car by each gang. In addition, 
each division headquarters has an 
emergency stock of piling and timbers 
sufficient to build a 16-bent trestle. 
Our experience over a period of years 
indicates that this stock is satisfac- 
tory in every respect. 

In emergencies a bridge gang can 
usually make the needed repairs from 
the stock it carries. If a greater 
amount is needed, no time is lost, for 
the additional material should reach 
the site by the time the regular supply 
is exhausted. Each of our gangs has 
approximately 28,000 lin. ft. of pile 
and timber trestles to maintain, and 
we rarely have cases of delay for want 
of material. 

Material and supplies for building 
and paint gangs are shipped directly 
to the work, except for a limited 
amount of staple items, such as small 
building hardware, nails, glass and a 
small stock of paint. Through this 
arrangement our general stock of 
bridge and building material has been 
reduced by 50 per cent without caus- 
ing inconvenience to the forces or 
delay because of a material shortage. 


Track Inspection in Yards 


What methods of track inspection should be employed 
in large yards? In what ways do these differ from those 


employed on main tracks? 


Size Does Not Alter 
By P. O. Ferris 


Assistant Engineer Maintenance of Way, 


Delaware & Hudson, Albany, N. Y. 


Generally, the size of a yard should 
not alter the method of inspection, al- 
though it may affect the organization 
through which the inspection is made, 
since an inspector can cover only so 
much territory. Owing to the wide 
differences which are found in differ- 
ent yards, this organization should be 
left largely to the local officers. 

Yard inspection should be made 
daily by a reliable, competent, experi- 
enced and temperate trackman who is 
intimately acquainted with the yard 
to which he is assigned. He must be 
familiar, not only with track con- 
struction but with the safe wear of 
materials, and be able to make emer- 
gency repair or adjustment to any 
part of a turnout. Any work re- 
quiring assistance should be reported 
immediately to the foreman. If he 
is assigned to night duty, he should 
keep in touch with the yardmaster’s 
office so he will be available for 


emergency service in any part of the 
yard. An inspector in a large yard 
will usually be kept busy making 
minor and emergency repairs. He 
should not be required to do other 
work as this will tend to cause haste 
in getting over the yard, to the detri- 
ment of thoroughness. 

Winter conditions may be severe, 
and there must be an added inspection 
of conditions other than the track, 
which affect the movement of traffic. 
At this time the inspector must see 
that snow-melting devices are work- 
ing properly, that snow and ice are 
not interfering with the operation of 
switches and that guard-rail flange- 
ways are clear and to correct gage. 

On the road with which I am con- 
nected, at present the track forces do 
not work the full week. On the 
“lay-off” days the foremen and as- 
sistant foremen who are monthly men, 
make the inspection. This enables 


the leaders of the gang to acquire a 
more intimate acquaintance with con- 
ditions than they would otherwise be 
likely to do. 
Yards are usually laid with released 
rail and standards of maintenance are 
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lower than for main tracks. Yet cars 
must be switched fast and safely, for 
which reasons the track inspection 
should be rigid. Inspection should, 
therefore, be regular, but the fre- 
quency will depend on the amount and 
importance of the traffic handled. 

Main-line tracks are constructed of 
the best of materials, and important 
main lines are usually equipped with 
automatic signals which give indica- 
tions of broken rails or open switch 
points. In other words, precautions 
in the way of construction and opera- 
tion are thrown around the movement 
of high-speed trains which are not 
necessary in yards. Yet main-line in- 
spection is still necessary in the in- 
terest of safety. Here, however, a 
reliable man with a motor car can 
cover a large mileage of main track, 
while a yard inspector must walk. 

A main-line patrolman must be 
familiar with hand, flag and light 
signals and must carry flagging equip- 
ment to stop trains in an emergency. 
He must watch for pipes and other 
defects in rails; for defective drain- 
age and unstable roadbed; for loose 
rocks, sliding cuts, hanging ice and 
other possible obstructions to traffic ; 
for close clearances, broken fences, 
open gates, unlocked switches and 
fires on the right of way. He must 
check the operation of flashing sig- 
nals, the condition of water barrels 
on bridges, bridge seats, heaved track 
and shims. He must observe trains 
for dragging parts and crossings for 
heaved planks. In a word, he must 
observe all that a yard inspector 
should observe and a multitude of 
items in addition. 


Size Makes No Difference 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


A large yard is usually a busy yard 
through which a vast amount of traf- 
fic must pass. On the other hand, in 
normal times, the smaller yards are 
almost always used to the limit of 
their capacity, so that in most cases 
the main leads, the ladders and the 
body tracks handle individually as 
much traffic as the corresponding 
tracks in the larger yards, with the 
possible exception of the entrance and 
exit tracks. For these reasons, the 
size of the yard should make little 
difference in the methods to be fol- 
lowed as between a large and a mod- 
erate sized yard, the principal differ- 
ence being in the amount of ground 
to be covered and, therefore, the num- 
ber of inspectors. 

In the first place, the work should 
be so organized that the ladders, leads 
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and body tracks, including all turn- 
outs, will receive an inspection daily 
by a thoroughly competent trackman 
who is familiar with switch construc- 
tion and is able to make emergency 
repairs either by himself or when 
given the necessary assistance. He 
should know that all points are fitting 
and that the switch stands are tight 
and in good working order. 

He should carry a gage and check 
the gage, particularly at and ahead 
of the switch and at the frog of each 
turnout. He should see that all bolts 
and cotters are in place; that guard 
rails are set properly and clamped 
tight; and that foot guards are prop- 
erly fastened. He should inspect 
leads and body tracks for gage, sur- 
face and line; watch the spiking care- 
fully; and examine the joints. 

Every other detail of the track, in- 
cluding ties and tie plates, should be 
observed closely. Particular atten- 
tion should be given to noting unsafe 
conditions, such as draw bars and 
other car parts which are sometimes 
left between tracks by car repairers 
or switchmen. Any defect or unsafe 
condition which the inspector is un- 
able to correct should be reported 
promptly to the foreman. 

If the inspector is properly trained 
and is given the right instructions, he 
should be the most important man in 
the gang, rating but little below the 
foreman himself. Normally, the fore- 
man can seldom spare the time neces- 
sary to make a thorough and detailed 
inspection of a yard of any size, so 
that his inspector becomes his most 
valuable assistant. The force should 
be so organized that one or two men 
are always available to assist the in- 
spector in making minor or emer- 
gency repairs when necessary. 

An arrangement of this kind should 
not relieve the foreman in any de- 
gree from responsibility for the con- 
dition of his yard, or from inspecting 
any part of it. The purpose is to con- 
serve his time and provide for regu- 
lar daily inspection, which is clearly 
beyond his ability if he is to supervise 
the work of his gang as he should. 

There should be no difference in the 
inspection of a yard track and a main- 
line track, except so far as the con- 
ditions under which the two inspec- 
tions are made are concerned. The 
same principles of safety underlie 
both types of tracks, although they 
may be maintained to different stand- 
ards owing to the differences in use. 


Standards Will Govern 


By Division ENGINEER 
Any system of inspection is gov- 


erned by the standard of maintenance 
as well as by the service the facility 
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is expected to give. A yard foreman 
should inspect the main switching 
leads every day, but can assign a com- 
petent trackman to inspect all other 
switches and tracks. The inspection 
should be thorough and in detail. It 
is important to note evidence of de- 
railments and of switches having been 
run through. Minor repairs and ad- 
justments should be made by the in- 
spector, but more important work 





March, 1936 


should be reported to the -foreman. 
Dangerous conditions should be 
classed as “emergency” and the yard- 
master should be notified immediately. 

Because of the wide differences in 
local conditions, it is difficult, if not 
impracticable, to outline a system of 
inspection which will be suitable in 
all yards. It should be such, however, 
as definitely to fix responsibility for 
safety of operation. 


Information for Preframing 


Since pile bents cannot always be driven accurately, 
how can one obtain the information necessary to preframe 


the timbers for long trestles? 


Finds No Difficulty 


By E. A. Crart 


Engineer Maintenance of Way, Southern 
Pacific, Houston, Tex. 


Our experience has convinced us 
that pile bents can be driven with the 
accuracy required for the application 
of preframed timber in trestles, re- 
gardless of length, curvature or other 
special conditions. This has been ac- 
complished in our renewal work on 
long trestles driven in swampy ground 
where the penetration of the piles is 
as much as 45 ft., as well as in other 
ground where the driving is very 
difficult and the penetration shallow. 


Trouble Is With Boulders 


By L. G. Byrp 


Supervisor Bridges and Buildings, Missouri 
Pacific, Poplar Bluff, Mo. 


We have not encountered any par- 
ticular difficulty in driving our bents 
accurately enough to permit the as- 
sembly of preframed timbers, across 
the bottom country of the Mississippi 
and its tributaries, except as will be 
mentioned later, but to do this requires 
considerable preparation and care in 
driving. We do meet with great diffi- 
culty at times in hilly and mountain- 
ous territory where one is confronted 
with conditions that include boulders 
and rock slopes. 

It is our custom to locate our bents 
accurately, setting stakes for the in- 
dividual piles, and then bore holes 
from 1 to 4 ft. deep at each pile loca- 
tion to ascertain whether there are any 
old pile stubs or whether boulders 
will be encountered at this depth. If 
any are found which will interfere 
with the driving, they are removed. 
Where an existing trestle may have 
been renewed several times, we make 
a special effort to find the old bents, 


in order that we may locate the new 
ones to clear them. 

Where sloping rock is encountered, 
it may be that some of the bents can 
be driven to the desired penetration. 
For the remainder, concrete footings 
should be constructed and the piles 
erected on them as posts, the spacing, 
of course, to accord with the standard 
preframing plan. 

Aside from these natural obstacles, 
the most difficult problem arises in 
connection with the changing of the 
length of our panels from 14 ft. to 12 
ft. or 13 ft., since every so often the 
new and old bents occur at the same 
point. This can be overcome only by 
pulling the piles in the bents which 
interfere with the driving. Obviously, 
this difficulty does not arise in trestles 
having 10 or fewer bents. 


Locates Bents First 


By W. J. Howse 


Bridge and Building Foreman, New Orleans 
& North Eastern, Poplarville, Miss. 


We are following a method which, 
so far, has demonstrated its practic- 
ability. Before the timber is _pre- 
framed, we go over the trestle care- 
fully, marking the locations of the 
new bents on the deck of the existing 
structure, making sure that they do 
not conflict with the present bents. 
This information is then transferred 
to the ground, where the position of 
each pile is established. This gives 
us the data necessary to enable us to 
lay out the framing for the deck 
timbers. 

It has been found feasible to drive 
the bents according to these markings, 
provided care is exercised in the set- 
ting of the piles, so that the pre- 
framed deck can be assembled without 
difficulty. In setting the piles it is 
of advantage to sink holes 2 to 3 ft. 
deep with a post hole digger as this 
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will insure an accurate start. If the 
bent is located in water, it becomes 
necessary to set the piles exclusively 
from the markings on the deck of the 
structure, and obviously, this requires 
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considerable more time and care. 
Holes are also bored for starting the 
batter piles, but to insure accuracy of 
driving we also use a template from 
the top of the structure. 


How Far Can a Repairman Go? 


To what extent should pumpers and district repairmen 
be expected to maintain electrical equipment at a water 


station? 


Only the Simplest 


By E. M. Grime 


Engineer of Water Service, Northern 
Pacific, St. Paul, Minn. 


District repairmen or water service 
foremen on many roads must be jacks 
of all trades, for they constitute the 
one class of mechanics who are al- 
ways available to the operating de- 
partment for a wide variety of main- 
tenance details, most of which are 
emergency in character. Besides be- 
ing the gas-engine, the steam-engine 
and the pump expert, the water serv- 
ice repairman is usually the first man 
called when the coaling station ma- 
chinery fails, the mail crane gets out 
of order, the turntable sticks or the 
drawbridge cannot be opened or 
closed. 

If he is a high-class mechanic who 
can handle all of these details with 
equal success, it stands to reason that 
he can also be depended on to make 
ordinary maintenance repairs to elec- 
trical equipment, such as the replace- 
ment of a fuse or a switch, or that 
he can at least determine whether the 
trouble is of such a nature as to justify 
the calling of the electrical-service 
man, who ordinarily covers a more 
extensive district. 

While every one recognizes that 
the electrical field comprises a science 
quite apart from ordinary railway 
maintenance and that in all essential 
details it requires the services of a 
specialist, the demand for automatic 
electrical devices in all sorts of places 
where electricians are rarely available, 
has led to the development of safety 
switches and other safety devices 
which render the equipment almost 
fool-proof. 

In a modern pumping station, the 
switches and fuses are usually en- 
closed in a steel cabinet which is so 
arranged that to open it a handle must 
be turned, which automatically cuts 
off the main current. This makes 
minor repairs, such as the replacement 
of a fuse, a safe operation for an 
inexperienced man. Furthermore, 
fuses for different amperages are so 
designed as to shape and size as to 


make it impossible to replace one with 
a size not having approximately the 
correct capacity for the particular 
circuit. 

It appears, therefore, that minor 
repairs may be handled safely by a 
reliable water service foreman. On 
the other hand, there are few men 
working as pumpers to whom it is 
safe to delegate such work. A defect 
which is likely to be discovered by the 
average pumper is frequently advance 
evidence of a much more serious fail- 
ure in the electrical machinery. For 
this reason, it is seldom advisable to 
encourage a pumper to attempt any 
sort of repairs. 

An electrician seldom visits a pump- 
ing station in which he does not find 
plenty of work requiring his atten- 
tion, in addition to the minor repairs 
for which he may have been called. 
It is a good rule, therefore, and in 
line with safe practice, to call on the 
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man who specializes in electrical mat- 
ters for all but the simplest of repairs 
which are needed to this class of 
equipment. 


Nothing but Lubrication 
By E. L. E. Zan 


Water Service Inspector, Missouri-Kansas- 
Texas, Parsons, Kan. 


Ordinarily, the only form of main- 
tenance which pumpers should be 
permitted to do on electrical equip- 
ment is that of lubrication. However, 
the correct lubricant and the method 
and frequency of application should 
be specified for each installation, and 
sufficient supervision should be given 
to insure that the specifications are 
being followed. A sufficient number 
of fuses and renewable links of the 
proper rating should be kept on hand 
at each water station or treating plant, 
and these may be applied by the 
pumpers when the necessity for this 
is indicated. 

Maintenance by district repairmen 
should be limited to minor adjust- 
ments to motors, such as cleaning 
commutators, replacement or adjust- 
ment of motor brushes, the cleaning 
of switch contact points and the ad- 
justment of float switches. Any re- 
pairs to or changes in wiring, mag- 
netic switches, service switches, con- 
trols, replacement of motor bearings, 
or work of a similar nature should be 
handled solely by electricians. 


Reason for a Priming Coat 


What is the purpose of a priming coat? Does the mix- 
ture differ from that of succeeding coats? If so, how? 


How should it be applied? 


Will Vary With Surface 


By Hersert CUNNIFF 


General Painter Foreman, Delaware & 
Hudson, Green Island, N. Y. 


The first coat of paint applied to 
unpainted lumber or steel, or to a sur- 
face from which the old film of paint 
has been removed, is called the prim- 
ing coat. Its purpose is to prepare a 
foundation upon which successive 
coats may be applied to produce a 
finished job. Lumber surfaces con- 
tain innumerable pores, for which 
reason the priming coat must be of the 
proper kind and consistency and must 
be so applied as to insure the best ad- 
herence or anchorage. 

Ready-mixed paints may be used 
successfully for priming, but a partic- 
ular kind of paint is sometimes pre- 
ferred. Correct proportions of oil and 


turpentine are essential, the former 
to provide proper distribution of the 
paint film and the latter to insure 
penetration of the pores in the wood. 
Quality is essential to satisfactory 
priming; it is a mistake to assume 
that the priming coat can be made up 
of odds and ends since it will be 
covered by two other coats of good 
material. A priming coat differs es- 
sentially from the succeeding coats 
in that it should provide a thin, well 
anchored film that will be particularly 
receptive to the second coat. This 
coat, in turn, should be fairly hard and 
semi-flat when dry, whereas the final 
coat should contain enough oil to pro- 
duce a good gloss and a fairly hard 
surface. 

Priming coats will vary between 
steel and wood surfaces and according 
to the species of wood to be painted, 
for which reason no general formula 
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can be given which can be applied in 
all cases. Redwood and the cedars 
and cypresses are most easily pene- 
trated; northern white pine, western 
white pine and sugar pine follow in 
order; white fir, hemlock, spruce, 
ponderosa pine and lodgepole pine fall 
into the third group; and Douglas fir, 
western pine, Norway pine, southern 
yellow pine and tamarack are in the 
last group, classified in the order of 
their paint retention. Hardwoods are 
classified according to the size of their 
pores, that is, ash, mahogany, oak, 
etc., which have large pores and, there- 
fore, require a filler before painting. 
On the other hand, beech, cherry, 
gum, maple and poplar are examples 
of woods having small pores, which 
may be painted without filling. 
Priming coats may be applied suc- 
cessfully by either the brush or spray 
method, although brushing is pre- 
ferred for the hardwoods. Mill prim- 
ing of finished lumber is desirable to 
lessen the absorption of moisture 
during transit and the building period, 
particularly when kiln-dried lumber 
may be exposed to moisture. Back 
priming—the painting of all surfaces 
—is desirable in this case to prevent 
warping, bowing or swelling. This 
material should also be protected from 
exposure to the weather, for priming 
does not render the lumber water- 
proof; it merely retards the absorp- 
tion of moisture and thus protects the 
material against excessive absorption. 


Provides a Foundation 
By E. C. NEVILLE 
Bridge and Building Master, Canadian 
National, Toronto, Ont. 


Priming coats are applied to wood 
surfaces to fill the pores of the wood 
and provide a foundation for suc- 
ceeding coats. If such a coat is not 
applied, spotting or fading of the 
paint will occur as a result of the 
absorption of the oil in the paint by 
the wood. Priming coats are applied 
to steel surfaces to inhibit corrosion 
as well as to provide a foundation for 
the following coats. 

Since wood is porous, it has a rela- 
tively high power of absorption, for 
which reason the priming coat should 
contain sufficient linseed oil and tur- 
pentine to insure penetration and the 
filling of the pores, so that the later 
coats will not be robbed of their oil. 
This coat, like those that follow, 
should be allowed to dry thoroughly 
before another coat is applied, to 
avoid what is commonly known as 
wrinkling. Care should also be exer- 
cised to insure that the wood is thor- 
oughly dry before the priming coat is 
applied ; otherwise, blistering will re- 
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sult. Blistering will also occur if, 
through leaks or from some other 
cause, moisture gets under the paint 
from the inside. 

Being a filler, the priming coat 
naturally requires more oil and 
turpentine than the succeeding coats. 
The latter should be prepared in ac- 
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cordance with some satisfactory and 
dependable formula, and should con- 
tain sufficient oil to provide a glossy 
finish, retaining enough elasticity to 
insure expansion and contraction cor- 
responding to that of the surface to 
which it is applied. Failing this, the 
paint will crack and peel off. 


Where Should the Joints Come? 


When laying rails of the same length as those released, 
should the new joints be laid in the same place as the old 
ones or, say, at the quarter points of the old rail? Why? 
Does the kind of ballast make any difference? Why? 


Keep in Same Place 


By L. A. RAPE 


Extra Foreman, Baltimore & Ohio, 
Wampum, Pa. 


I would not shift the location of the 
joints unless this became necessary 
because of some condition which I 
could not control. The reason usually 
advanced for shifting the joints is 
that the new joint will be placed on 
a more solid and dependable founda- 
tion, which is obviously the case. It 
should not be overlooked, however, 
that some part of the rail, the quarter 
under the condition laid down in the 
question, will be on the old joint ties, 
which are too high as often as too low. 
Joints are somewhat more flexible 
than the remainder of the rail, since 
the joint fastening does not have the 
same strength as the rail and the 
joint bars may bend. Again, the rail 
ends will work in the joint if the 
bolts are loose. For these reasons, it 
will require less of an irregularity in 
surface to bend the rail at the quarter 
than at the joint. 

I do not see how the kind of ballast 
can make any difference, since it 
should be capable of providing a bear- 
ing for the ties in any part of the rail. 
On the other hand, the condition of 
the ballast may be very important. If 
the joints are churning and new bal- 
last will not be applied under the new 
rail, the joints should be shifted. 


Makes Little Difference 


By O. J. Smitu 
Rail-Gang Foreman, Chicago & North 
Western, West Chicago, III. 


My experience leads me to believe 
that it makes little difference where 
the new joints come with reference 
to the old ones. It would be extremely 
difficult, if this were required, to make 
the new joints fall in the same loca- 
tion as the old ones, because even on 


track that is maintained to a high 
standard, the expansion in the old rail 
is seldom uniform, so that the new 
rail is almost certain to run ahead or 
behind the old rail. Furthermore, 
short rails in new and old rail seldom 
fall at the same place. 

When rail is ready for replacement, 
some of the joint bars are likely to be 
bent and it is certain that many of 
them will be worn. In either event, 
the joint ties may be expected to be 
low. If the new joints fall on these 
ties, one can expect some of them to 
be bent before the surfacing gang 
arrives. I am in favor of keeping the 
new joints away from the old ones. 

I do not believe that the kind of 
ballast will make any difference, but 
its condition will make a great differ- 
ence. Dirty ballast usually churns at 
the joints as does ballast that has been 
in service so long that it has lost its 
resilience and is “dead.” In either 
case, the new joints should by all 
means be relocated. This is of much 
less importance, however, if the bal- 
last is in good condition and the track 
has been surfaced in advance of the 
laying of the rail. 


Can Be Disregarded 


By A. N. REEcE 
Chief Engineer, Kansas City Southern, 
Kansas City, Mo. 


A number of considerations will 
determine the location of the new 
joints with respect to the old ones. If 
the track is well maintained, there is 
no particular advantage in changing 
the location of the joints. The joint 
ties are quite likely to be supported 
more solidly than the intervening ties, 
owing to the more frequent tamping 
they receive. Generally, therefore, the 
location of the new joints with refer- 
ence to the old ones is not particu- 
larly important. 

If the ballast is of a type that fouls 
easily or does not drain well, resulting 
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in churning at the joints, considerable 
advantage will result from changing 
the location of the new joints to bring 
them approximately at the quarter 
points of the old rail. If it is the 
practice to space the joint ties, this 
will also be a factor in determining the 
location of the new joints, for if they 
are placed on the old joint ties the 
expense of respacing will be elimi- 
nated. If it is the practice not to 
space the joint ties, this expense will 
not be a consideration. 

From the practical standpoint, it 
is difficult to get the new joints to 
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fall in the same place as the old ones. 
In fact, the tolerance allowed in the 
length of the rails is sufficient to 
make this impracticable in a long 
stretch of new rail, if the expansion 
allowance is given proper attention. 
An added difficulty occurs by reason 
of the use of short rails. 

Although all of these considerations 
will influence the location of the new 
joints on any particular stretch of 
new rail, it caf be said, in general, 
that the respective locations of new 
and old joints can be disregarded on 
most relaying work. 


When to Reballast or Resurface 


What factors indicate the need for reballasting or re- 
surfacing track? Of what importance is each? 


They Are Different 
By C. G. Futnecky 
Assistant District Engineer, New York, 

Chicago & St. Louis, Frankfort, Ind. 

I would not have included resur- 
facing and reballasting in the same 
question, for the reason that track is 
resurfaced several times for every 
time that it is ballasted. Several fac- 
tors determine the necessity for re- 
surfacing, all of them being impor- 
tant from the standpoints of main- 
tenance and economy, although there 
is some difference of opinion as to 
their relative importance. 

Track should be resurfaced when 
it becomes center-bound, a lift of 
from 1 to 2 in. generally being suf- 
ficient, depending on the kind of bal- 
last and how badly it is center-bound. 
If tie renewals are heavy, the cost of 
the renewals will be less and the con- 
dition of the track greatly improved 
by resurfacing. Again, if the track is 
badly out of cross level, it is well to 
resurface it. Where new rail is being 
laid, it is necessary to resurface the 
track, provided the ballast does not 
require renewal, to prevent damage to 
the rail. If the rail has crept enough 
to slue the ties badly, the ties can be 
straightened and respaced better and 
more economically if the track is re- 
surfaced. : 

Some supervisors and roadmasters 
believe that track should be surfaced 
out of face every three or four years. 
Where this is done, it is common 
practice to divide the local sections 
into three or four parts and establish 
a cycle of resurfacing, at which time 
the tie renewals are also made. 

Reballasting, in which the ballast in 
the cribs and on the shoulder is dug 
out and thrown away, becomes neces- 
sary when the ballast becomes worn 


out or very foul. When the ballast 
is foul, track cannot be made to ride 
well, since the voids in the ballast are 
entirely filled and the track loses its 
resiliency. 

Foul ballast impedes drainage, caus- 
ing sloppy track, churning ties and, 
eventually, water pockets in the road- 
bed. Certain kinds of ballast, notably 
crushed stone, can be cleaned, thus 
avoiding the necessity for a complete 
application of new ballast. A para- 
mount reason for clean ballast is the 
necessity for adequate drainage if the 
track is to be maintained to a high 
standard. 


Fixed Period Desirable 


By THomas WALKER 


Roadmaster, Louisville & Nashville, 
Evansville, Ind. 


Among the factors indicating the 
necessity for reballasting or resurfac- 
ing track, in the order of their im- 
portance, I would place (1) line and 
surface, (2) condition of ballast and 
(3) tie renewals. When the line and 
surface are in such condition that they 
cannot be kept to the desired standard 
without excessive smoothing, these 
are almost always the most important 
factors pointing to the need for re- 
surfacing or reballasting. Line and 
surface are affected, however, by the 
remaining two factors which have 
been mentioned. 
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If the ballast is foul and churning, 
and cannot be cleaned economically 
or satisfactorily, the track should be 
resurfaced and reballasted. If the 
tie renewals are heavy, they can best 
be made if the track is raised and 
surfaced, and this usually requires re- 
ballasting. 

Another factor which should be 
considered is the interval since the 
last surfacing, for track can be better 
maintained if it is surfaced periodic- 
ally. Some stretches of track, how- 
ever, can be allowed to run longer 
between surfacings than others. If 
this interval has been allowed to be- 
come too long, the evidence will be 
seen in the condition of the line and 
surface and of the ballast, although 
it will usually be more readily dis- 
tinguished in the line and surface. 
For these reasons, I believe that there 
should be a more or less fixed period 
between surfacings, its length depend- 
ing to a large extent on the stability of 


the roadbed. 


Factors Are Many 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


This question strikes at the very 
foundation of track maintenance, 
since good track is impossible unless 
it has proper support. For this rea- 
son, new ballast should be applied 
when the existing ballast has insuf- 
ficient depth to give this support. New 
ballast of better quality should also 
be applied if the present ballast is of 
such quality that it has deteriorated 
from exposure to the weather or is too 
soft to withstand tamping. Again, 
even the best ballast obtainable loses 
its resiliency and becomes “dead” if 
it is allowed to remain too long with- 
out renewal. 

Ballast fouls through use, thus re- 
tarding drainage, and while some 
types can be cleaned there is a limit 
to what can be done in this line, so 
that reballasting becomes necessary 
eventually, particularly in the case of 
ballast having a considerable percent- 
age of small sizes which are lost in 
the cleaning. 

Track should be resurfaced when 
new rail is laid, where the ties need 
straightening and respacing and where 
tie renewals are heavy. After a long 
period without a resurface, there is a 
definite tendency to become center- 
bound, which can be overcome only 
by resurfacing. At this stage also, 
the track becomes “dead” and should 
be resurfaced for this reason as well. 
Track that has laid too long on an 
old bed cannot be kept in good line, 
aside from any difficulty of keeping 
it in surface. 
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Burlington Gets Damages 


A decision of the United States district 
court at St. Paul, Minn., on July 11, 1933, 
awarding the Chicago, Burlington & Quincy 
$240,000 and interest for damages to its 
property incurred when the level of the 
Mississippi river was raised by a dam con- 
structed by the government at Hastings, 
Minn., was upheld by the United States 
circuit court of appeals at St. Louis, Mo.., 
on February 11. Water from the dam, which 
is one of 28 to be built as a part of the 
government’s program for a 9-ft. channel 
in the upper Mississippi, overflowed 414 
miles of the railroad’s tracks, requiring 
the tracks to be raised an average of 3 
ft. In October, 1931, the Burlington brought 
suit for damages and after a hearing, three 
commissioners appointed by the federal 
court awarded, in January, 1932, the dam- 
ages asked by the railroad. The case was 
then appealed to the United States district 
court at St. Paul, and came to trial in 
April, 1933. 


Grade Separations and 
Super-Highways 

The construction of public works on a 
larger scale than ever before attempted was 
advocated by Harold L. Ickes, secretary of 
the interior and administrator of public 
works, in a recent address. Asserting that 
“the public works theory has never really 
been tried and; therefore, cannot have failed 
in the United States,” Mr. Ickes suggested 
the construction of “super-highways” and 
the elimination of every grade crossing in 
the United States as being among the types 
of monumental public works that could be 
done on a national scale. His suggestions 
included three “magnificent super-highways 
from the Atlantic seaboard to the Pacific, 
bisected by three or four similar ones run- 
ning from Canada to the Mexican border, 
or to the Gulf Coast,” and he said that he 
had long desired to see the elimination of 
every grade crossing in the United States, 
“excepting only those on insignificant spur 
and branch lines that are hardly ever used.” 
“Here indeed,” he said, “is an enterprise to 
engage the interests of the richest nation 
in the world.” 


Railroad Net Up for 
December and Year 


For December, 1935, the Class I railways 
had net railway operating income of $46,- 
040,165, which was a return of 2.90 per 
cent on their property investment, as com- 
pared with a net of $39,225,993, or 2.46 per 
cent, in December, 1934, according to re- 
ports compiled by the Bureau of Railway 
Economics of the Association of American 


Railroads. Total operating revenues for 
December amounted to $296,225,234, as com- 
pared with $257,507,786 in December, 1934, 
an increase of 15 per cent. Operating ex- 
penses in December totaled $225,826,310, 
compared with $194,754,363 in the same 
month in 1934, an increase of 16 per cent. 

For the full year of 1935, these roads 
had net railway operating income of $500,- 
071,924, or 1.93 per cent, as compared with 
$465,688,586, or 1.78 per cent, in 1934. This 
increase in net operating income occurred 
as a result of higher revenues due to in- 
creased freight and passenger traffic. The 
greatest part of the increased revenue was, 
however, absorbed by higher operating 
costs, including complete restoration since 
April 1, 1935, of the wages of employees to 
the levels in effect prior to 1932. 


Eastman to Order 
Terminal Unification 


Federal Co-ordinator of Transportation 
Joseph B. Eastman has announced plans 
for the application of “outside pressure 
from government authority” to promote 
greater co-operation among railroads in 
eliminating competitive duplication, such as 
at terminals. With a view to obtaining a 
test of the co-ordination policy of the 
Emergency Transportation Act and of the 
authority of the government to enforce it, 
he has taken the necessary preliminary 
steps through the issuance of orders re- 
quiring the unification of railroad terminal 
facilities at Worcester, Mass., Mechanic- 
ville, N. Y., Grand Rapids, Mich., Jack- 
sonville, Fla., Montgomery, Ala., Meridian, 
Miss., Freeport, Ill., Des Moines, Iowa, 
Council Bluffs, Beaumont, Tex., and Ogden, 
Utah. “While the Co-ordinator would pre- 
fer voluntary railroad action,” he said, “and 
has done everything possible to encourage 
such action, he is convinced that the time 
has come to use the authority which the 
act gives him.” 


Costly Legislation 
Criticized by Pelley 


What the railroads need as much as any- 
thing else is to be free from further legisla- 
tion or regulation that will add to the cost 
of railroad operation, said J. J. Pelley, 
president of the Association of National 
Railroads, in a recent address before the 
American Institute of Mining and Metal- 
lurgical Engineers. Referring to bills affect- 
ing labor on railroads that are now pending, 
Mr. Pelley declared that their enactment 
would add more than $20 to the cost of 
transporting each carload of freight. “All 
that can practically be done,” he said, “will 
be done by the railroads to reduce their 
operating cost, whether in the direction of 


unification of terminals, reduction of waste 
in methods of service, or in other ways. But 
what advantage will come to shippers or to 
railroads if the money saved must at once 
be taken out of the cash drawer to pay 
increased costs of operation resulting from 
new legislation or regulations which make 
impossible continued economies for the rail- 
roads without adding anything to their 
safety, service or revenues?” Mr. Pelley 
also outlined some of the experiments now 
being conducted on the railroads with light- 
weight equipment. 


Rail Market Active 


During the last month the market for 
steel rails has been active. Among the 
larger orders, the Chicago & North Western 
has ordered 35,000 tons of rails from the 
Carnegie-Illinois Steel Corporation; the 
New York Central has ordered about 38,000 
tons of rails and large quantities of fasten- 
ings from various companies; the Western 
Pacific has ordered 31,000 tons of rails, 
placing 10,000 tons with the Columbia Steel 
Company and 21,000 tons with the Colorado 
Fuel & Iron Company; and the St. Louis- 
San Francisco has ordered 17,600 tons of 
112-lb. rails from the Tennessee Coal, Iron 
& Railroad Company. In addition, the Den- 
ver & Rio Grande Western has ordered 
10,000 tons of rails from the Colorado 
Fuel & Iron Company; the Atlantic Coast 
Line has ordered 6,000 tons from the Ten- 
nessee Coal, Iron & Railroad Company; 
the Western Maryland has placed orders 
for 3,000 tons, 1,500 tons each with the 
Bethlehem Steel Company and the Car- 
negie-Illinois Steel Corporation; the Gulf, 
Mobile & Northern has purchased 3,000 
tons from the Tennessee Coal, Iron & Rail- 
road Company; and the Mobile & Ohio 
has ordered 300 tons of 90-Ib. rail from 
the’'T.-C. 1. RR: RR. Co, 


Cold Weather Helps 
Travel to Winter Resorts 

As a result of sub-zero weather in the 
middle-west during January and February, 
travel to the South and to the Pacific 
coast has shown substantial increases over 
the same period last year. The New York 
Central reports a 30 per cent increase in 
Florida business, while in the period from 
January 1 to February 5, the Pennsylvania 
experienced a 22 per cent gain over last 
year in Florida travel. Similarly the num- 
ber of passengers carried to Florida on the 
Chicago & Eastern Illinois increased 57 per 
cent in January over the same month last 
year. On the Illinois Central there was an 
increase of 33 per cent in the number of 
passengers carried to Florida during the 
period from January 15 to February 16, 
while travel to New Orleans, La., also 
showed improvement. On the Chicago, Rock 
Island & Pacific, since December 1, more 
than 15,000 passengers have departed for 
Arizonia and California on the Golden State 
Limited and the Apache, while in the period 
from December 1 to February 10, the Atchi- 
son, Topeka & Santa Fe transported 34,168 
passengers to California and Arizona. On 
the Chicago & North Western—Union Pa- 
cific, California ticket sales at the city 
ticket office at Chicago showed an increase 
of 59 per cent in January, as compared 
with the same month in 1934, 
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Supply Trade News 


Personal Mention 





Roadmasters Association 


The Proceedings of the last annual con- 
vention are now in the hands of the 
printer and should be ready for distri- 
bution to the members late in March. 


Metropolitan Track 
Supervisors’ Club 


Meeting at the Hotel McAlpin, New 
York, on the evening of February 20, 35 
members and guests of the Club, follow- 
ing dinner, listened to an illustrated talk 
by E. F. Kenney, metallurgical engineer, 
Bethlehem Steel Company, on the heat 
treatment of rails, their manufacture and 
use. More than an hour of active dis- 
cussion followed Mr. Kenney’s remarks. 


Bridge and Building 
Association 


Members attending the convention of 
the American Railway Engineering As- 
sociation will join at lunch in the dining 
room of the Davis Store at 12:30 o'clock 
on Wednesday noon, March 11.  Presi- 
dent Strate is calling a meeting of the 
Executive committee at the Palmer House 
at 2 o'clock that afternoon. 

The Proceedings of the forty-second 
annual convention are now being set in 
type and it is expected that they will be 
mailed to the members the latter part of 


March. 


International Railway 
Maintenance Club 


The International Railway Mainte- 
nance Club devoted its meeting at the Ho- 
tel Statler, Buffalo, N.Y., on February 
13, to the discussion of questions sub- 
mitted by members. Among the questions 
which aroused the greatest interest were 
those dealing with the decay of timber 
railway structures; the handling of snow 
at large terminals; the proper seating of 
rib-bottom tie plates, and the relative ad- 
vantages of various types of timber for 
bridge floors. 

The next meeting of the club will be 
held on May 14, at the Royal Connaught 
hotel, Hamilton, Ont. 


Maintenance of Way 
Club of Chicago 


More than 75 members and guests at- 
tended the dinner and meeting at the 
Auditorium hotel on February 24, at 
which A. L. Bartlett, engineer mainte- 
nance of way, New York, New Haven & 
Hartford, spoke on Track Maintenance 
Without Section Gangs. No meeting will 
be held in March, the Club having ac- 
cepted invitations to join with the 
Western Railway Club in its meeting at 
the Hotel Sherman on Wednesday, March 
11, and with the Western Society of En- 
gineers on March 23, at its meeting on 
Inland Waterways. 


General 


F. G. Cook, trainmaster-roadmaster on 
the Northern Pacific with headquarters 
at Missoula, Mont., has been appointed 
trainmaster. on the Rocky Mountain di- 
vision, with headquarters at Lester, Mont. 


J. S. Miller, assistant superintendent of 
the Casper-Sheridan divisions of the Chi- 
cago, Burlington & Quincy, and formerly 
a roadmaster on this road, has been ap- 
pointed superintendent of these divisions, 
with headquarters as before at Casper, 
Wyo. Mr. Miller was born on October 
6, 1884, at Neponset, IIl., and studied two 





J. S. Miller 


years at the Missouri School of Mines. 
He entered railway service in 1905 with 
the Burlington, serving as a rodman, as- 
sistant foreman, foreman and clerk until 
1910. From that year until 1915, he 
served as general track foreman on con- 
struction work on various divisions, then 
being appointed roadmaster, which posi- 
tion he held on the St. Joseph and 
Aurora divisions until 1917. In that 
year Mr. Miller was transferred to the 
operating department as trainmaster on 
the Galesburg division, then holding this 
position successively on the Sterling and 
Casper divisions. In 1933 he was further 
advanced to assistant superintendent, 
serving in this capacity on various di- 
visions until his recent appointment as 
superintendent of the Casper-Sheridan 
divisions, effective February 1. 


Fred C. Paulsen, assistant superintend- 
ent on the Central district of the Union 
Pacific, and formerly a division engineer 
on this road, has been promoted to super- 
intendent of the same district, with head- 
quarters as before at Pocatello, Idaho. 
Mr. Paulsen was born at Omaha, Neb., 
and entered the service of the Union Pa- 
cific in May, 1903, in the mechanical de- 
partment at Omaha. Later he was trans- 
ferred to the engineering department 
where he served as a rodman, instru- 
mentman, draftsman, assistant engineer, 
office engineer and division engineer. He 
also served as a roadmaster and as an 


March, 1936 
accountant. In 1926 Mr. Paulsen was 
transferred to the operating department 
as assistant superintendent, which posi- 
tion he held until his recent appointment. 


H. H. Harsh, division engineer of the 
Akron division of the Baltimore & Ohio, 
with headquarters at Akron, Ohio, has 
been promoted to assistant superintendent 
of the Chicago division, with headquar- 
ters at Garrett, Ind. Mr. Harsh has been 
connected with the Baltimore & Ohio al- 
most continuously since June 1, 1906, 
when he became an assistant on the engi- 
neering corps on the Chicago division. 
He left the company in September of the 
same year but returned on June 26, 1907, 
in the same capacity at Parkersburg, W. 
Va. Mr. Harsh next served on the 
Wheeling division as a chairman and 
transitman, then being appointed assist- 
ant division engineer at Newark, Ohio, 
on August 1, 1910. On June 12 of the 
following year he was transferred to the 
office of the chief engineer of mainten- 
ance, Baltimore, Md., being promoted 
to division engineer at Wheeling, W. Va., 
on January 1, 1912. Later he served in 
the same capacity successively at Cleve- 
land, Ohio, Chicago, Pittsburgh, Pa., and 
Akron, being located at the latter point 
at the time of his recent promotion to as- 
sistant superintendent. 


Engineering 


W. E. Heimerdinger, roadmaster on 
the Chicago, Rock Island & Pacific at 
Haileyville, Okla., has been appointed 
division engineer of the Cedar Rapids- 
Dakota division, with headquarters at 
Cedar Rapids, Iowa, succeeding F. Nu- 
gent, who has been assigned to other 
duties. 


J. W. Purdy, assistant division engi- 
neer on the Ohio division of the Balti- 
more & Ohio, with headquarters at Cin- 
cinnati, Ohio, has been promoted to di- 
vision engineer of the Akron division, 
with headquarters at Akron, Ohio, suc- 
ceeding H. H. Harsh, whose appointment 
as assistant superintendent is noted else- 
where in these columns. R. W. Gilmore, 
track supervisor at Lima, Ohio, has been 
promoted to assistant division engineer 
on the Ohio division, to replace Mr. 
Purdy. 


Charles E. Hise, whose appointment 
as principal assistant engineer of the 
Chicago, St. Paul, Minneapolis & Omaha 
(part of the Chicago & North Western 
System), with headquarters at St. Paul, 
Minn., was noted in the January issue, 
was born on May 22, 1895, at Colfax, 
Iowa. Mr. Hise first entered railway 
service on April 1, 1912, as a tapeman on 
the North Western at Boone, Iowa, and 
has served with this company continuous- 
ly except for the period from May 1, 
1913, to July 31, 1914, when he served as 
a rodman on the Chicago, Rock Island 
& Pacific, and for the period from May 
1, 1915, to April 30, 1917, when he was an 
instrumentman on the Wabash. On May 
1, 1917, he was appointed an instrument- 
man on the North Western, being pro- 
moted to assistant engineer in the engi- 
neering auditor's office at Chicago in 
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March, 1920. Three years later Mr. Hise 
was transferred to the Dakota division, 
at Huron, S. D., and in February, 1925, 
he was assigned as assistant engineer to 
the accounting department at Chicago. 
From April to September, 1928, Mr. Hise 
acted as assistant engineer in charge of 





Charles E. Hise 


the laying of new rail on approximately 
130 miles of track on the Galena and 
Southern Illinois divisions, then being 
transferred to the Northern Iowa and 
Sioux City divisions, with headquarters 
at Sioux City, Iowa, where he was lo- 
cated at the time of his recent appoint- 
ment as principal assistant engineer of 
the Omaha. 


Track 


J. N. Sagester, track supervisor on the 
Columbus division, has been transferred 
to the Cincinnati division, with head- 
quarters at Richmond, Ind., to succeed 
E. R. Burchette, deceased. 


George Brum, a track inspector on the 
Chicago, Rock Island & Pacific, has been 
appointed roadmaster at Haileyville, 
Okla., succeeding W. E. Heimerdinger, 
whose appointment as division engineer 
is noted elsewhere in these columns: 


S. A. Temple, assistant engineer on the 
Baltimore & Ohio, has been promoted to 
track supervisor, with headquarters at 
Lima, Ohio, succeeding R. W. Gilmore, 
whose appointment as assistant division 
engineer is noted elsewhere in these 
columns. 


Lee Taylor, who has been connected 
with the office of the division engineer on 
the Gulf, Colorado & Santa Fe at Temple, 
Tex., has been promoted to roadmaster 
with headquarters at Brownwood, Tex., 
succeeding C. C. Robinson, who has re- 
tired. 


C. H. Burgess, division roadmaster on 
the Northern Pacific, with headquarters 
at Missoula, Mont., has been appointed 
trainmaster-roadmaster, with the same 
headquarters, to succeed F. G. Cook, 
whose appointment as trainmaster . is 
noted elsewhere in these columns. G. M. 
deLambert, district roadmaster at He- 
lena, Mont., has been appointed division 
roadmaster on the Fargo division, with 
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headquarters at Fargo, N. D., to replace 
H. Heleen, who has been transferred to 
Missoula, to succeed Mr. Burgess. H. W. 
McCauley, roadmaster at Mandan, N. D., 
has been transferred to Helena, to re- 
place Mr. deLambert. Fred Schaumberg 
has been appointed roadmaster at Man- 
dan, to replace Mr. McCauley. 


M. Young has been appointed assistant 
supervisor on the Baltimore division of 
the Pennsylvania, with headquarters at 
York, Pa., to succeed J. C. Skinner, who 
has been transferred to the Philadelphia 
Terminal division. T. J. Murray, super- 
visor on the Monongahela division, has 
been transferred to the Maryland di- 
vision, with headquarters at Wilmington, 
Del., to succeed J. P. Newell, who has 
been appointed acting assistant division 
engineer on the Middle division. E. G. 
Adams, assistant supervisor on the Phila- 
delphia Terminal division, has been pro- 
moted to supervisor on the Baltimore 
division, with headquarters at York, Pa. 
H. S. Unangst, supervisor on the Balti- 
more division, has been transferred to 
the Pittsburgh division. 


William G. Ashworth, division road- 
master on the Tacoma division, with 
headquarters at Tacoma, Wash., has been 
appointed trainmaster-roadmaster, with 
headquarters at Centralia, Wash. Mar- 
quis L. Hare, division roadmaster at 
Glendive, Mont., has been transferred to 
Tacoma, to replace Mr. Ashworth and 
Raymond W. Davis, district roadmaster, 
with headquarters at Laurel, Mont., has 
been appointed division roadmaster at 
Glendive, to replace Mr. Hare. Ben Lee 
has been appointed roadmaster at Laurel, 
to relieve Mr. Davis. Roger L. Stewart, 
district roadmaster at Centralia, has been 
transferred to Tacoma, to succeed 
Charles F. Nelson, who has retired. 


William G. Pfohl, whose promotion to 
supervisor of track on the Pennsylvania, 
with headquarters at Clayton, Del., was 
noted in the February issue, was born on 
May 7, 1906, at Princeton, Ind., and was 
graduated in civil engineering from Pur- 
due University in 1928. He entered rail- 
way service on the Eastern division of 
the Pennsylvania as an assistant on the 
engineer corps, with headquarters at 
Pittsburgh, Pa., on March 11, 1929, and 
later served in this capacity on the Buf- 
falo, Panhandle and Pittsburgh divisions, 
until May 5, 1932, when he was fur- 
loughed. On August 1, 1933, he returned 
to the Buffalo division as assistant super- 
visor with headquarters at Buffalo, N. Y.., 
and on February 23, 1934, he was trans- 
ferred to the Pittsburgh division, with 
headquarters at Johnstown, Pa. 


Bridge and Building 


D. E. Saurer, assistant master car- 
penter on the Fort Wayne division of the 
Pennsylvania, has been appointed master 
carpenter of that division, with headquar- 
ters at Ft. Wayne, Ind., succeeding F. H. 
Mitchell, retired. 


Harry M. Mason has been appointed 
general foreman of bridges and buildings 
on the Atchison, Topeka & Santa Fe, 
with jurisdiction over the Denver, Pueb- 
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lo, Canon City, Rockdale, Minnequa, and 
Grand Valley districts of the Colorado 
division, with headquarters at Pueblo, 
Colo., succeeding J. L. Talbott, who has 
retired. 


T. H. Harrington, general masonry 
foreman on the Canadian National with 
headquarters at Toronto, Ont., has been 
promoted to bridge and building master, 
with headquarters at Montreal, Que., to 
succeed Harold Toms, whose death on 
August 25, 1936, was noted in the No- 
vember issue. 


Obituary 


E. R. Burchette, track supervisor on the 
Cincinnati division of the Pennsylvania, 
with headquarters at Richmond, Ind., 
died on January 28. 


C. F. Green, retired supervisor of 
bridges and buildings on the Southern 
Pacific, died at his home at Sacramento, 
Cal., on December 10. 


John J. Baxter, assistant chief engineer 
of the Wabash with headquarters at St. 
Louis, died on February 20 of pneumonia 
and heart disease at St. John’s hospital 





John J. Baxter 


in St. Louis, Mo., following an illness of 
three weeks. Mr. Baxter was born on 
July 10, 1882, at Moberly, Mo., and re- 
ceived his higher education at the Uni- 
versity of Missouri. He entered railway 
service in 1902 as a rodman on the Wa- 
bash and later served with the Chicago, 
Burlington & Quincy, the Mexican Na- 
tional and the Kansas City Terminal as 
an instrumentman and assistant engineer. 
He served also as office engineer and chief 
computer in the construction and valu- 
ation department of the Burlington. Mr. 
Baxter returned to the Wabash on May 1, 
1918, as assistant engineer at St. Louis, 
being promoted to division engineer, with 
headquarters at Peru, Ind., a month later. 
On October 1, 1923, he was further ad- 
vanced to assistant chief engineer. 





Skilsaw Portable Electric Tools—Skil- 
saw, Inc., Chicago, has issued general 
catalog No. 36, which lists and describes 
the complete line of portable electric 
tools manufactured by this company. 
This catalog, which contains 36 pages, is 
attractively printed and illustrated. 
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Greater capacity per pile. per- 

mits use of fewer piles. Size 

and cost of cofferdams can be 
reduced ... less excavation for 
footings needed. 


Permit faster, easier driving. 

The rigidity and stiffness of 

steel insures that full force of 
driving ram is available for secur- 
ing penetration. 


Drive to desired penetration 

under severe conditions that 

make other types unusable. No 
jetting necessary. 


Splicing in the field is easy. No 

special handling or placing 
quip t y. They're 
tough to stand rough treatment. 
Require less space in storage and 
shipment. 





Permanent. Examinations of 

steel piles in hundreds of bridges 

installed 25 to 35 years ago dis- 
close the fact that loss of metal from 
corrosion is negligible. 


CBP STEEL 
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Senet... 


FOR ANY LOADING CONDITION! 


...and shipment from 
stock to quickly serve 
your needs 


CBP BEARING PILES offer the bridge 
and structural engineer two important 
and outstanding advantages:—Steel sec- 
tions especially designed for efficient use 
as bearing piles . . . and an unfailing, de- 
pendable source of supply that makes 
them immediately available. 


CBP Bearing Piles are recommended 
wherever exceptionally hard driving con- 
ditions are encountered . . . where heavy 
loads must be carried on individual piles 
. . . where substantial bottoms are diffi- 
cult of access ... where the scouring 
effects of steam-borne sand and rock 
must be guarded against . . . where piles 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh - Chicago 


Pacific Coast Distributors: Columbia Steel Company, 


an Francisco 


Export Distributors: United States Steel Products Company, 


New York 





are subject to destruction by borers, 
termites and other organisms . . . where 
the pile must resist high bending stresses 
... and where the pile sections must 
act both as bearing piles and as the 
columns of trestle bents. Under these 
conditions CBP Steel Bearing Piles in- 
sure lasting and economical construction. 


And remember this: Large stocks of 
CBP Bearing Piles in all sizes are car- 
ried at our mills. Your orders go out 
with least delay. There’s no waiting 
for shipment. 


Have you this book? The first of its 
kind ever published. 80 data-filled pages, 
profusely illustrated. Facts, figures and 
practical information on pile foundations 
and pile driving never before generally 
available. Entirely new material based 
on recent tests. Of vital importance to 
every one concerned with foundation 
problems. Send for your copy. 
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Supply Trade News 





General 


The Toncan Culvert Manufacturers 
Association has moved its offices from 
Youngstown, Ohio, to the Republic build- 
ing, Cleveland, Ohio. 


The Ingot Iron Railway Products Com- 
pany, Middletown, Ohio, has opened an 
office at Richmond, Va., at 1308 State- 
Planters Bank building, and has placed 
R. S. Stimson in charge, with the title of 
district manager. Formerly with the en- 
gineering department of the Chicago, 
Burlington & Quincy for 13 years, Mr. 
Stimson was connected with the general 
office of the Ingot Iron Railway Products 
Company at Middletown. 


Personal 


Albert F. Huber, assistant chief engi- 
neer of the Ramapo Ajax Corporation, 
and chief engineer of its East St. Louis, 
Ill., plant, has been appointed chief en- 
gineer of the corporation. Mr. Huber 
was born in 1889 at Kansas City, Mo. 
He was educated in the public schools 
of St. Louis, then completed the academic 
course at St. Louis University and also 
took a number of extension courses in 
engineering and mathematical subjects 
at Washington University, St. Louis. He 
entered the employ of the Elliot Frog & 
Switch Company as a draftsman in 1906, 





Albert F. Huber 


and except for a short period in 1908, 
was in the engineering department of 
this company until it was consolidated 
in 1924 with the Ramapo Ajax Corpora- 
tion, is a member of the Standardiza- 
tion committee of the Manganese Track 
Society. Mr. Huber will be located at 
the offices of the Ramapo Ajax Corpora- 
tion in Chicago. 


L, A. Paddock, president of the Amer- 
ican Bridge Company, a subsidiary of the 
United States Steel Corporation, has been 
elected also president of the Virginia 
Bridge Company. ‘The latter company 
was purchased recently by another sub- 
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sidiary of the United States Steel Cor- 
poration, the Tennessee Coal, Iron & 
Railroad Company. 


Ralph E. Meyers, who has been ap- 
pointed manager of sales of the Interna- 
tional Creosoting and Construction Com- 
pany, as announced in the February issue, 
was born in Cincinnati, Ohio, on July 11, 
1899. After graduating in chemical engineer- 
ing at the state university of New Mexico 
in 1919, he served as instructor in chemistry 
at this college for two years. He was then 
employed as research chemist for the Chino 
Copper Company at Hurley, N. M., for a 
year. Late in 1922 he entered the employ 
of the International Creosoting and Con- 
struction Company as plant chemist at its 
Texarkana, Tex., plant. Three years later 
he was placed in charge of all chemistry 
work for this company, with headquarters 
at Galveston, Tex., which position he oc- 
cupied until his present appointment to the 
position of manager of sales, which be- 
came effective on January 1. 

Mr. Meyers has taken an active part in 
the work of various technical associations. 





Ralph E. Myers 


He worked in 1928-1930 with the American 
Standards Association’s committee on the 
Strength of Pole Woods, developing the 
present widely accepted standards for pole 
strength. He is now a member of the 
Executive committee of the American 
Wood-Preservers Association. 


Frederick H. Thompson, vice-president 
and director of the Simmons-Boardman 
Publishing Company, publishers of Rail- 
way Engineering and Maintenance, Rail- 
way Age, and other transportation pa- 
pers, has been elected also to the board 
of directors of its parent company—the 
Simmons-Boardman Publishing Corpora- 
tion. Frederick C. Koch, vice-president 
of the Simmons-Boardman Publishing 
Company and business manager of Rail- 
way Engineering and Maintenance, has 
been elected to the board of directors of 
that company. 

Mr. Thompson, who was born in Cleve- 
land, Ohio, started his business career 
in 1902 as a newspaper reporter in New 
York and served for a time as a dra- 
matic critic. From 1904 to 1907, he was 
eastern representative of the Music Trade 
Review, becoming in the latter year busi- 
ness manager of the American Engineer 
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and Railroad Journal, a position which 
he held until 1912, when that publication 
was merged into the Railway Mechan- 


ical Engineer, a Simmons-Boardman 
publication. Shortly after the merger, 
Mr. Thompson joined the Simmons- 


Boardman organization as business man- 





Frederick H. Thompson 


ager of the Railway Mechanical Engi- 
neer, serving in that connection from 
1912 until 1920, when he was appointed 
general manager of the Simmons-Board- 
man Publishing Company in the Central 
district, with headquarters at Cleveland, 
Ohio. In 1924 Mr. Thompson was elected 
a vice-president. He was elected to the 
Simmons-Boardman Publishing Com- 
pany directorate in 1931. 

Mr. Koch was born in Jersey City, N. 
J., on June 9, 1893, and was educated in 
the public schools of New York. He 
entered the employ of the Railway Age- 
Gazette in 1909 in a minor capacity, and 
rose through various clerical positions to 
the managership of the advertising make- 
up department. In 1917 he became ad- 





Frederick C. Koch 


vertising sales representative for all 
Simmons-Boardman transportation pub- 
lications, with the title of assistant to 
vice-president. In 1925 he was appointed 
business manager of Railway Engineer- 
ing and Maintenance, which position he 
still holds along with the vice-presidency 
of the Simmons-Boardman Publishing 
Company, to which capacity he was elected 
in 1931. 


is- 
n- 
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WITH §MOOTH TRUSCON CROSSINGS 





INCREASE RAILROAD EARNINGS WITH 
TRUSCON WELTRUS CROSSINGS 


“What,” you may ask, “is the connection between 
public relations and Truscon Highway Crossings?” 

Rough, unsafe, unsightly highway crossings can 
destroy an appreciable amount of good-will cultivated 
at great expense in various forms of public relations 
work. An actual case furnishes a typical example: 

An important shipper drove his car over a rough 
highway crossing. His wife... riding in the rear 
seat... injured her head when thrown against the 
ceiling of the car. Hospital expenses. Litigation. A 
valuable customer lost to a competitive road. All 


caused by an antiquated and unsafe highway crossing! 

Truscon Weltrus Highway Crossings are smooth 

. silent... non-skid and SAFE! These steel units, 
filled with concrete, form highway crossings of great 
strength and permanence under the most severe traf- 
fic conditions. Economical installation, low cost of 
maintenance and elimination of highway crossing 
problems are among the important advantages of 
WELTRUS Highway Crossings. 


Write for complete information and engineering 


‘. data. You incur no obligation in making this request. 


TRUSCON STEEL COMPANY 


YOUNGSTOWN => Ce 





INTERTRACKS 
SLAB 








WELTRUS 
CROSSING . 












196 





The Dearborn Chemical Com- 
pany supplies and services any 
type of water treating equipment, 
—for individual water stations, 
groups of stations, or an entire 


railroad. 


Dearborn chemical and mechan- 
ical engineers make thorough in- 
dividual surveys. They design and 
plan in detail the necessary equip- 
ment, and following laboratory 
analysis of water samples, recom- 
mend the chemicals required. Con- 
stant contact is maintained with 
the railroad organization in con- 
ditioning water and aiding in most 
economical locomotive operation. 


310 S. Michigan Ave., CHICAGO 


= 
os saitonw 
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ELEVATED TANK “a hy 


SECONDARY cian ELECTRIC BOOSTER 
\ PUMP 


ELECTRIC CHEMICAL 
PuUMP— re 
TREATING iO 
PLANT—" 
BUILDING 
CHEMICAL PUMP’ | 


CYCLOIDAL 
WATER MOTOR 


















PRIMARY 
TREATMENT 


DEARBORN 
SLUDGE REMOVER 


zs <—-PUMP HOUSE 


Design of a group of equipment to handle a bad 
water under unusual conditions. 











RIVER 











205 East 42nd St.. NEW YORK 


Booths Nos. 50, 51, 71, 72 
At the Convention 
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CoMPLETE WATER 
TREATING EQUIPMENT 
AND SERVICE 


Dearborn treating plant equip- 
ment employs, as needed, recipro- 
cating or rotary chemical pumps 
operated by the required power 
units, automatic flow, water col- 
umn and other switches, mixing 
vats, hand or mechanically agi- 
tated, sludge removers and sand 
and gravel filters. We supply field 
testing equipment and devices for 
controlling concentration in loco- 
motive boilers. 


Dearborn Treatment cor- 
rects troublesome water con- 
ditions. Inquiries are invited, 
surveys and recommendations are 
made without charge. 


Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 


DEARBORN CHEMICAL COMPANY 





An All-Weather 
Machine 


Can Be Used as a 
Ditcher 
Ballast Shaper 
Ballast Plow 
Snow Plow 

Roadbed 

Shaper 


Spreader 





The telescopic wing brace permits a variable 
wing spread from side of car out to 45°. 
Gear lock device permits locking in any position. 


Walter J. Riley, President 


The New 


JORDAN STANDARD TYPE COMPOSITE 
SPREADER-DITCHER 
With Telescopic Wing Braces 








WRITE FOR LATEST DESCRIPTIVE CIRCULAR 


O. F. JORDAN COMPANY 
EAST CHICAGO, INDIANA 






Latest Improvements 


| Telescopic wing braces with a 
gear-rack locking device. 

2 Longer car body 

3 New opening and closing mech- 
anism for main wings. 

4 Main wings built 
with box-type con- 
struction. 

5 New diagonal 
braces for main wings 
having a_ greater 
wing travel. 

6 Adjustable bal- 
last-trimming section. 

7 Ditch-cutting sec- 
tion with removable 
cutting blades. 

8 New adjustable 
take up for bank- 
sloper cable. 

9 Adjustable 
depth-cutting blades 
for front plow. 
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i Tempo depends on Track 
\ip- 
TO- 
aps RAILROAD equipment cannot get anywhere, at any speed, with- 
wer out tracks. And the faster the speed the better the tracks must be. 
sol- | 
ing 
Bt | , 
and Maintenance officers |have been quick to realize that_a 
eld train cannot be expected to ride better than the track 
for over which it runs, and that these higher speeds can be 
1C0- maintained only if the refinement in maintenance keeps 
pace with the demands they make on track. We are 
unlikely to revert to the speeds of yesterday and those 
Or of tomorrow may be more severe in their demands on 
on- track than those of today. : 
ted, Reta Ws Railway Age 
are Page 731, November 30, 1935 
% Trains can't get from one track to another without FROGS and 
ad SWITCHES. Managements can't afford anything but the BEST frogs 
- a and switches, which means the kind that require the LEAST MAIN- 
- TENANCE. 
. Wherever the need is for GREATER SPEED—a faster railroad TEMPO 
: —safety and economy demand the most up-to-date track equipment, 
which fortunately is also the most economical to maintain. We refer 
particularly to Manganese track fixtures. 
The standards as set forth in A.R.E.A. Portfolio of Track- 
work Plans and Specifications are the result of years of experi- 
‘ ence. They are a sound foundation to build on for present 
; and future speed requirements. Starting from this basis, the 
| members of this Society are alert in offering improvements 
' | that make for increased safety and reduced maintenance costs. 
Mancanese Track Society 
A National Organisation 
17 JOHN STREET - - - NEW YORK, N.Y. 
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THE AMERICAN 


“HAS WHAT IT TAKES” 


Add up the outstanding features of the 
"AMERICAN" and you have a sum of skillful en- 
gineering that puts this famous Locomotive Crane 
in a class by itself—a crane that does a capacity 
job with real speed, that slashes costs of operation 
and maintenance, and that gives a lifetime of de- 
pendable heavy duty service. 


Here they are—add ‘em yourself: Universal 
joint transmission . . . revolving deck fastened to 
truck by Gib Ring instead of king pin... fully en- 
closed roller bearing roller path . . . all motions 
actuated by non-reversing engine . . . large diam- 
eter expansive frictions faced with asbestos fabric 

. . and, of course, thorough engineering design 
and high quality construction throughout. Fur- 
nished with steam, gasoline, electric or Diesel 
power up to 33 ton capacities. 


The crane you want? Of course it is. Write for 
particulars now. 


AMERICAN : HOIST & 
DERRICK My COMPANY 
ST. PAUL {4 MINN. 





























MORDEN SECURITY ADJUSTABLE RAIL BRACE 


Redesigned for super-strength to meet the 
requirements of modern high-speed traffic. 


WE MANUFACTURE 


Frogs—Switches—Crossings—Guard Rails—Gage 

Rods—Rail Braces—Compromise Joints—Balkwill 

Crossings—Articulated Crossings—Samson Switches 
—Betts Switches and GEO Track Designs. 


Our engineers are available at all times to 
assist the railroads in their maintenance 
problems. Call at our exhibit or write us. 


MORDEN FROG & CROSSING 
WORKS 


CHICAGO, ILLS. 

Branch offices: 
Cleveland, Ohio 
New Orleans, La. 


Louisville, Ky. 
Washington, D.C. 














SPEND MONEY 


TO SAVE MONEY 


@A certain Class 1 railroad installed 
zeolite water conditioning equipment to 
reduce locomotive ‘“‘shopping”’ costs, and 
found they had eliminated al/ boiler scale 
and cut maintenance costs to the legal 
minimum! The installation cost $139,- 
883. Their first year savings totaled 
$391,000. That gave them a net of $251,- 
117 in increased earnings! Smaller in- 
stallations effect proportionate savings. 
Write for our free booklet “Soft Water for 
Railroads.” Address The Permutit Com- 
pany, 330 West 42nd Street, New York 
City. 


Permutit 
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a ai 
Tuousanos 
MILES 


KILLING 
WEED ROOTS 
GIVES 
GOOD DRAI NAGE | 


ATLACIDE DOES IT! 


Available in 200 lb. drums, 100 lb. 
drums or 50 Ib. drums. Shipping points 
centrally located. 

Keep a drum on hand for spotty or 
for continuous treatment in heavily 
infested areas, 


Visit Booth 39 at N.R.A.A. Exhibit 


CHIPMAN CHEMICAL COMPANY 


INCORPORATED 
BOUND BROOK, NEW JERSEY 


Houston, Texas 
N. Kans. City, Mo. 


Chicago, Ill. 
Palo Alto, Calif. 
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Model P-22—Portable Flexible Shaft Grinder, gasoline en- 

gine driven free hand grinder operating either a cup or 

straight grinding wheel for grinding surface welded joints, 

crossings, frogs, switch — ane stock rail. One of many 
models. 


Equipment Economy 


Through Performance 


HERE is real economy in Railway Track-work 

grinders because of the savings due to their use. 
These savings are real and definite because the equip- 
ment stands up under hard service, does its work quick- 
ly and efficiently, is easily handled on and off the track, 
and offers a line of sufficient scope to provide a machine 
that exactly meets specific requirements. Write for a 
set of the newest data bulletins. 





Model P-16—Portable Stock Rail Grinder. Quickly and ac- 

curately removes overflowed metal from stock rails and 

switch points. An economical, efficient tool for track main- 
tenance. One of many models. 





3132-48 East Whieneeie St., Philadelphia 





WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 





® eos 
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Interstate Commerce Commission, Bureau of 
Statistics report ONE THOUSAND SIXTY- 
EIGHT accidents at UNPROTECTED cross- 
ings for first six months 1935. A total of 659 
accidents by vehicles being struck by trains of 
which 459 occurred during the day and 200 at 
NIGHT. A total of 409 accidents by vehicles 
running into side of trains of which 93 occurred 
during the day and 316 at NIGHT. 


Accidents at such crossings can be eliminated 
to a great extent. A reflector crossbuck and 
track sign, as shown, installed at these locations 
will be a forceful warning. 


These signs are visible both DAY and NIGHT. 
At night the headlights of vehicles approaching 
crossings so equipped will cause the reflector 
buttons in these signs to become illuminated and 
flash a warning that a crossing is being ap- 
proached. They are messages of warning in 
time. 


Make up a program to equip your unprotected 
crossings with this accident preventing and life 
saving equipment. Ask for further details. 


PEERLESS MANUFACTURING CORP. 
LOUISVILLE, KY. 





— PROOFING 


with 





1 —— surface 
hacked 
Water concentrated 
to enlarged bleeder 
holes by Sika #4A. 
Two bleeder holes 
plugged by Sika #2. 
Infiltrations concen- 
trated to bleeders. 
~ 4 Inserting Sika #2 in- 
to last bleeder hole. § 
All bleeder holes 
plugged with Sika 
#2, and trimmed to 
contour, 


6 Protective coat of 
Sika #2 cement plas- 
ter applied. 


Use Sika 


to stop water inflow 
through any masonry. 
Sika mixed with port- 
land cement easily ap- 
plied by hand — seals 
off infiltration from un- 
derground streams even 
under pressure. 


Write us about your 
problems 


Sika, Inc. 








1943 Grand Central Terminal, N. Y. City 














where you want it. 


There is no substitute for steady 
light—plenty of it 
—and where you 
want it. 





WEFCI 
Standard Car 
Inspector's Lantern In the three prod- 
National ‘Carbide ucts illustrated we 
antern wi a 
pg tol light of O ffer ‘Portable 
re ue, or green ‘ 
for car inspection Daylight" to in 
motor cars and crease the speed, 
Ww 
a denice 
and economy of all 
railroad and con- 


struction work. 





Write for Prices 
and More Com- 
plete Data 


Visit our Booth 183 at 
the N.R.A.A. Exhibit in 
the Coliseum 





No. X-l 
No. Y-199—National For the Big y= 
Carbide wd Handy National Carbide 
Light Vv G Light 





NATIONAL CARBIDE SALES CORPORATION 


Lincoln Building, New York 
Makers of NATIONAL CARBIDE in the Red Drum 
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A STRONGER-SAFER AND 
BETTER RIDING TRACK WITH 


REDUCED MAINTENANCE CHARGES 


M & L Track is a proved, sturdy, unified structure afford- 
ing all the important functions of the highest stand- 
ards of track construction. 


STORCENTER ES 


With this superior construction, axle loads are distributed 
over more ties—there is less pumping of track—and ties 
do not roll. The vertical motion of the rail and of the tie 
are greatly reduced although the normal wave motion of 
the rail is permitted to pass freely. 


M & L Track assures a greater permanence of the road bed 
because M & L Track stays in line and surface for longer 
periods. The spring clips hold the rail to place. There is 
no creepage. So well is the rail restrained that changes in 
length due to expansion and contraction are prevented. 





Over 200 miles in service prove that M & L construction is 
the economical track assuring longer life for rails, joints and 


r a C k ties, and a big reduction in many other important items of 
maintenance expense. 
M & L construction permits the immediate use of the con- 
Co n Ss t r uU "8 t { re) n tinuous welded rail, giving such superior riding qualities and 
safety that M & L is justly known as the VELVET TRACK 
THE RAILS COMPANY 
50 Church Street New York, N.Y. 

















| WARREN TOOL CORP. 
| |RUGGED BYU OO RAR oy nic 


[UFKIN Measuring Tapes and Rules 


















for Engineering F Sturdy and 
Construction Dependable ; 
E Maintenance They meet every 
and all general measuring requirement 
puapaeee. Send for Catalog 

















THE [UFAIN FOULE [['0. SAGINAW, MICHIGAN, 106.110 Lafayette St, Now York 
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ALPHABETICAL INDEX TO ADVERTISERS 


and list of their products 


PS POM CRE TARO AGO ost occts ccs cestes pkaccctrccmenescceleapes pees 127 
60 East 42nd Street, New York City. 
Acetylene, Dissolved; Apparatus, Brazing, Cutting, Heat Treat- 
ing, and Welding; Blow Pipes, Oxy-acetylene; Brazing; Burn- 
ers, Acetylene and Bunsen; Cutting, Oxy-acetylene; Gas, 
Acetylene; Hydrogen; Nitrogen; Oxygen; Rods, Welding. 
American Fork & Hoe Co.....020..0.00.0...- 
Cleveland, Ohio. 
Ballast Forks; Hoes; Rail Anchors; Rail Anti-Creepers; Rail 
Fork; Rail Shims; Scuffle Hoes; Shovels; Stone Hook; Two 
Man Rake. 


American Hoist & Derrick Co............... Ene neue nee. 198 
St. Paul, Minnesota. 

Cranes, Locomotive. 
PAC ofa CTU Ct 1) aa OC Rae iaell eaear aeleaoep eepe es ae een 133 


1 Newark St., Hoboken, New Jersey. 

Rail and Flange Lubricators. 
Armco Culvert Manufacturers Association........................ 116-117 
Middletown, Ohio. 

Automatic Drain Gates; Culverts; Metal Cribbing; Multi- 

Plate Pipe; Paved Invert Pipe; Part Circle Culverts; Per- 

forated Pipe. 
eso lenses seein cis ee ng EO ee ees | 
1801 Winnemac Ave., Chicago, [Ilinois. 

Gasoline Hammers; Tie Tampers. 
Carnegie-Illinois Steel Corp. eee nee 
Carnegie Building, 434 5th Avenue, ‘Pittsburgh, 

See U. S. Steel Corporation Subsidiaries. 
Chipman Chemical Company, Inc..............0..::c.00:..5.:-cs0sesc.0c00s000 199 
Bound Brook, New Jersey. 

Chemical Weed Killer; Disinfectants. 
COE OPT Ur eC! Ca ete ic ean Sen een em 118-193 
Russ Building, San Francisco, California. 

. S. Steel Corporation Subsidiaries. 

Dearborn Chemical eg ERT 196 
310 South Michigan Avenue, Chicago, Illinois. 

Rust Preventive; Water Treatment. 
atom Moamulncturing Ce. nanan anne nnn annnnennness- 114 
(Reliance Spring Washer Division) Massillon, Ohio. 

Lock Washers; Nut Locks; Spring Washers. 


eee 193 
‘Pennsy lvania. 


Fairmont Railway Motors, Inc... 119-120-121-122 
Fairmont, Minnesota. 
Cars, Hand, Inspection, Motor, Push, Section, Velocipede; 


Discing Machine; Engines, Gasoline, Oil, Motor Car; Mowing 
Machine; Power Ballast Cleaner; Weed Burners. 


MRS NNE GI bos co tc taco sus cvces paca saver sey oo asse ee neste te ose rE ee 191 
5917 So. Western Ave., Chicago, III. 

Nuts, Lock. 
Tneoreol— PaO. COMPANY 5566s col accra enced 131 


11 Broadway, New York City. 
Air Compressors; Air Hoists; Air Lift Pumping System; 
Chipping Hammers; Compressors; Condensers; Hammers, 
Chipping, Calking, Riveting, Rock, Scaling; Hose; Pavement 
Breakers; Pneumatic Tools; Portable Grinders; Rail Bonding 
Outfits; Screw Spike Drivers; Tie Tampers. 

Ingot Iron Railway Products Company........................... 116-117 

Middletown, Ohio. 
See Armco Culvert Mfrs. Assn. 

LE oie TAR: CPORSE Cs: aaa Re ae cut eet ont at Cos nite RTE Me cat mee y rrr 196 

East Chicago, Indiana. 
Ballast Spreaders; 
Slopers; Cars, Spreader; 
Spreaders. 

Bo io Cee 6 NRE Sear nny REESE ONS Re Ger rte eer 201 

Saginaw, Michigan. 
Gages, Measuring; Rules; 


Ballast Trimmers; Bank Builders; Bank 
Ditchers; Ice Cutters; Snow Plows; 


Scales, Tape; Tapes, Measuring. 


Lundie Engineering Corporation......................:c.cc.cocscsssssnieseees 115 
19 West 50 St., New York City. 

Rail Anchors; Tie Plates. 
Maintenance Equipment Co... eects iti ee 125 


80 East Jackson Blvd., Chicago, III. 
Ballast Screens; Ballaster, Power; Car Stop, Friction; Derrick 
Cars; Flange Lubricators; Rail Layers; Switchpoint Protec- 
tors; Tie Spacers; Tools, Track. 
Manganese Track Society... Fe Re ce cee 197 
17 John St., New York City. 
Frogs, Switches, Crossings and other special trackwork of 
manganese open hearth and heat treated rail construction. 


ECO TESOL COs AMD O 55 oS cscs cacte neces Sos askcse sacs cvsasecavedviseccedanceel 138 
71 & Euclid Avenues, Cleveland, Ohio. 

Gunned Mortar, Grouts. 
Miotal. @& Wherinit Gormorntio no... cca... cs. cess secesccccsdevensceessscene 123 
120 Broadway, New York City. 

Thermit Welding. 
Morden. Frog G Crossing “WOrks...........-..-.-.....escseccccics scented 198 
8 So. Michigan Ave.. Chicago. III. 


Articulated Crossings; Balkwill Crossings; Compromise Joints; 


Frogs; GEO Track Designs; Gage Rods; Guard Rails; Rail 
Braces; Switches. 
Morrison Metalweld Process, Inc........ Lis Soe 9, 0a ae an A ee 130 


Morrison Building, Buffalo, N. Y. 
See Morrison Railway Supply Corp. 


Morrison Ratiway Supply Corpic.....:.........2c0:--:.-<csscesscccsnssesndsorees 130 
Morrison Building, Buffalo, New York. 

Rail Welding; Switch Point Guards. 
National Carbide Sales Corporation... 200 
00 East 42nd Street, New York City. 

Calcium Carbide; Carbide Lamps; Lights. 
fects) gee Oo UE 0” ne ee ee Cn ee em 203 
111 Broadway, New York City. 

Red Lead. 


National Railway Appliances ASSM.....................c.:c:cecccccseseeeeeeeeeee 204 
208 So. La Salle St., Chicago, II. 

Exhibit of Maintenance of Way Materials and Equipment. 
Nordberg Mfg. Co 
Milwaukee, Wisconsin. 

Adzing Machines; Bolt Tighteners; Power Jacks; Rail Drills; 

Rail Grinders; Spike Pullers; Track Cranes; Track Shifter; 

Track Wrenches. 

Oxweld Railroad Service Company................--...:ccssccsscseeeees 129 
230 No. Michigan Ave., Chicago, III. 

Acetylene, Dissolved; Calcium Carbide; Gas, Acetylene, Gas 

Products; Generators, Acetylene, Carbic; Oxygen; Oxy-acety- 

lene, Cutting and Welding Equipment; Torches, Oxy-acetylene 

Cutting, Welding and Heat Treating. 
|e Tee Da Oe Ue PPR UE nar tree Eee SNe A rere eR ne 113 
80 East Jackson Boulevard, Chicago, Illinois. 

Rail Anchors; Rail Anti-Creepers. 

Peerless (Manutacturing CO. snc. inc scse ccs cscssaticsn coon seactntains 200 
1400 W. Ormsby Ave., Louisville, Kentucky. 

Gauge Rods; Reflex Switch Lamps. 

PCC RY): ERR ap ee fC Eee nC ON nS aU Pe Ri EO arse 198 
330 W. 42 St., New York City. 

Water Softening. 

POrClani: Bret AON aac ese hice acassceesncteteeaecenpersenseeet 132 
33 West Grand Ave., Chicago, III. 


Cement; Precast Concrete; Trestle Deck Slabs. 





50 Church St., New York City. 
Track Construction. 
Ee pee Be oS) a, "kee een eer 199 
3132-48 East Thompson Street, Philadelphia, Pennsylvania. 
Cross Grinders; Track Grinders. 
RR@mMAHO AsAx (COLpOTRTON a ascn aco oc 5a ss escedes ts ccesecenecencsucevsasesseansoaes 140 
230 Park Avenue, New York City. 
Crossings; Frogs; Guard Rails; Guard Rail Clamps; Manga- 
nese Track Work; Rail Braces; Rail Expanders; Switches; 
Switchstands and Fixtures. 


Republic vag MN eae ike tcl saul sechtags inact O 126 
See hace Culvert Mfrs. Assn. 
<7 IRE (1s eer ne eee ere ee RCN eee Eee 200 
1943 Grand Central Terminal, New York City. 
Water Proofing Cement. 
Simmons-Boardman Publishing Co... ec ccc ees 128 
105 West Adams Street, Chicago, Illinois. 
Timken Roller Bearing Company... cs. cosccccsc.csccosesssceccnscsnoscoeats 124 


Canton, Ohio. 
Bearings, Hand Car, Journal Box, Motor, Push Car, Tapered 
Roller, Thrust; Castings; Steel, Electric Furnace, Open 
Hearth, Special Analysis; Tubing, Seamless Steel. 
Toncan Culvert Manufacturers PURO CMO oo occccsdie ata 126 
Youngstown, Ohio. 
Iron Culverts; Perforated Culverts. 
emma I iii pensemnesvsenttntonsnncnnnnentenctanne sonnet 195 
Youngstown, Ohio. 
Bunk Houses; Crossings, Highway; Parts Sheds; Platform 
Canopies; Slabs, Intertrack; Shop Buildings; Tool Houses; 
Transfer Sheds; Warehouses. 
Union Carbide and Carbon Corporation... 129 
30 East 42nd Street, New York City. 
See Oxweld Railroad Service Co. 
U. S. Steel Corporation Subsidiaries........0..0.0000000000..... 118-193 
Alloy Steels; Bars; Cement; Fencing; Fence Posts; GEO 
Track Construction; Guard Rails; Rail Joints; Rails; Sheet 
Piling; Steel Plates and Shapes; Structural Steel; Ties; Tub- 
ing; Wire and Wire Products. 
United States Steel Products Company 
60 Church gireet, New York City. 
U. S. Steel Corporation Subsidiaries. 
Warren Tool Corp....... 
Warren, Ohio. = 
Bars; Chisels; Forgings; Mauls; Picks; Sledges; Track Tools; 
Wrenches. 
Woodings Forge & Tool Co............---.cccossccccssssscersssssccnssseees 189 
Verona, Pennsylvania. 
See Woodings-Verona Tool Works. 
Woodings-Veroma Tool WoOrks.....................:secccseesccssseenessseeeeeeeee 189 
Verona, Pennsylvania. 
Adzes; Bars; Chisels; Forgings; Mauls; Picks; Rail Anchors; 
Sledges; Spike Pullers; Tie Tongs; Track Tools, Wrenches. 
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Given the chance, rust will eat up a whole 
structure in short order. It has an insati- 
able appetite for metal. 

But rust goes hungry when the protective 
paint is Dutch Boy Red-Lead. 

This time-tried guardian against metal-eating 
rust provides a solid, tough, tenacious coating 
that not only keeps out moisture but also resists 
the destructive action of other common causes 
of corrosion, such as gases, smoke and salt water. 

Dutch Boy Red-Lead comes in both paste and 
liquid form, the latter including a quick-drying 
type for use when allowable drying time is short. 
The pigment in every case is pure red-lead that 
contains more than 97% Pb,O,, thus assuring 
easier application, higher spreading rate, and a 
uniform film of greater density. 








203 


For complete information on protecting iron and 
steel against corrosion, send for our free booklet, 
“Structural Metal Painting.” It covers such sub- 
jects as conditions affecting the life of paint on 
metal, proper paint formulation, testing and judg- 
ing the value of paint, estimating areas and costs, 


NATIONAL LEAD COMPANY 
11l Broadway, New York; 116 Oak St., Buffalo; 900 
W. 18th St., Chicago ; 659 Freeman Ave., Cincinnati; 
820 W. Superior Ave., Cleveland; 722 Chestnut St., 
St. Louis; 2240 24th St., San Francisco; National- 
Boston Lead Co., 800 Albany St., Boston; National 
Lead & Oil Co. of Pa., 316 Fourth Ave., Pittsburgh; 
John T. Lewis & Bros. Co., Widener Bldg., Phila, 








MANUFACTURERS 


of maintenance and signal- 
ing materials and devices 


INVITE YOU 


to Attend the 25th Annual Exhibit 


of their appliances at the Coliseum, Chicago, on 
March 9-12, inclusive. 


In this exhibit you will find the most comprehen- 
sive display of the materials, equipment and tools 
for the construction and maintenance of railway 
track, bridge, building, water service and signaling 
facilities that have been assembled under one roof 
during the last five years. 


This exhibit will afford opportunity to investigate 
the many improvements that have been made dur- 
ing recent years. 


This exhibit will afford opportunity to study the 
products available for your enlarged programs 
this year. 


March, 1936 


OF PRACTICAL PRODUCTS 
FOR PRACTICAL MEN 








Exhibit will be open: 


Monday, March 9 


9 a.m. to 6:30 p.m. 


Tuesday, March 10 


9 a.m. to 10 p.m. 


Wednesday, March 11 


9 a.m. to 6:30 p.m. 


Thursday, March 12 


9 a.m. to 3 p.m. 








NATIONAL RAILWAY APPLIANCES ASSOCIATION 


208 SOUTH LA SALLE STREET 


CHICAGO, ILLINOIS 








